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Alundum Corrugated Baffle Plates 
On the Cars— 
Crystolon Batts and Supports 


| ae life and economical opera- 
tion are expected of the new kiln at 
the National Porcelain Company, 
NORTON Trenton. Its builders, Robertson 
SF and Co., Inc., of Cleveland, used 
REFRACTORIES Alundum Corrugated Baffle Plates 
— (Gas — throughout its entire length to sepa- 
rate the ware chamber from the com- 
bustion chambers. 
And that the ware may be carried 
with maximum safety and at mini- 
NORTON COMPANY mum cost the National Porcelain 
Worcester, Mass. Company selected Crystolon Plates 
New York Chicago Cleveland and Supports for the kiln cars. 
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SENTINEL 


OF THE NIGHT 


Deer nicnt . . . before the first grey 
streaks of dawn silver the eastern sky. 
On a table beside the bed rests a little 
black instrument . . . silent, unobtru- 
sive, seemingly iffert there in the still- 
ness. It is the telephone, sentinel of 
the night. 

Ready to call a policeman at the 
first unexplained sound . . . ready to 
summon the fire department at the 
first ominous whiff of smoke .. . 
primed to rouse a physician, a nurse, 
or a neighbor when illness intrudes. 
For the wired world is at the other 
end, waiting for your outstretched 
hand and your plea: “Come quickly!” 

Sentinel duty, of course, is a small 
part of the manifold service your 
telephone renders. The incidents of 


every-day store orders, of friendly 
chats; the joy and comfort of familiar 
voices as though from across the 
room; these, too, make the telephone 
a valued member of the family. 

Behind your telephone is the nation- 
wide organization of trained minds 
and hands whose ideal is to serve you 
in a manner as nearly perfect as is 
humanly possible. Seven hundred thou- 
sand stockholders—men and women 
like yourself—have invested their 
money in this system of the people 
and for the people. 

The telephone is a vital link in the 
chain of modern living. It gives much 
in convenience and safety. It offers a 
wide range of usefulness. It serves 


you day and night. 


AMERICAN TELEPHONE AND TELEGRAPH COMPANY 
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THE EFFECT OF BORIC OXIDE ON THE DEVITRIFICATION OF 
THE SODA-LIME-SILICA GLASSES. THE QUATERNARY 
SYSTEM, Na,O-CaO-B,0;-SiO; ' 


By Georce W. Morey 


ABSTRACT 

Commercial glasses of the soda-lime-silica types do not consist solely of these three 
oxides, but in addition contain significant amounts of other constituents which are 
introduced incidentally as impurities or deliberately for some beneficial influence. 
Such minor additions may have either a favorable or unfavorable influence on the 
tendency of the glass to devitrify, and an investigation into the effect of such minor 
components is desirable. Previous results with MgO and with Al,O, have shown that 
a systematic study of a four-component system is necessary to the understanding of 
its devitrification relations, and that arbitrary and fragmentary excursions into such 
a system give little insight into the general effect of the minor constituent and may be 
misinterpreted to erroneous conclusions as to the effect of this constituent on glasses 
of slightly different composition. Accordingly, in taking up the study of the effect 
of B,O; on the devitrification of the soda-lime-silica glasses, it was added to 21 glasses 
in and near the field of devitrite, NazO-3Ca0-6SiO:, in the ternary system, Na,O- 
CaO-SiO,, in amounts up to about 5%. In all cases the liquidus temperature was 
lowered, and the tendency toward devitrification reduced. Both of these effects are 
desirable and add to the thermal stability of the glass. With glasses containing 10% 
CaO, initially in the field of tridymite or so near to it that a small addition of B,O; 
brings the resulting glass into the tridymite field, this initial lowering is replaced by 
an increase in the liquidus temperature which passed through a maximum at from 4 
to 6% B:Os. With all other glasses the lowering continues, and the rate of decrease 
is greatest with glasses originally in the field of Na;O-2CaO-3SiO;. An exploration of 
the quaternary system showed that no new compounds are formed in any mixture 
that can be obtained by adding B,O; in amounts up to 50% to any mixture in or near 
the devitrite field. It also indicated the probability that a narrow band of immiscible 
liquids is formed, extending across the ternary system, CaO—B,O;-SiO:, and including 
the mineral danburite, CaO-B,O,-2SiO,, but probably not extending far into the quater- 
nary system. The fields of wollastonite and of NazO-2CaO-3SiO, were found to sweep 
out regions in the quaternary system extending over the square, Na;O-SiO,-Na,O-B,0,;- 
CaO-B,0,;-CaO-SiO,, and the field of Na,O-CaO-SiO, was found to extend over the 
middle of this square, and is probably adjacent to the fields of wollastonite and of 
Na,0-2CaO-3Si0O,. A compound is formed between Na;,O-B,0; and CaO-B,O;. There 


ties of glass. 
I. Introduction 


That property of glass which makes possible its manufacture and work- 
ing, namely, the property of passing through the temperature range be- 
low its freezing point without devitrification, and persisting indefinitely 
in the condition of an undercooled liquid at ordinary temperatures, has 
been the subject of several papers from the Geophysical Laboratory. 
A number of these have been fundamental studies of the liquidus relations 
in silicate systems containing alkali oxides, with but incidental considera- 
tion of the application of the results to glass. These fundamental studies, 
however, by supplying a competent and coérdinating reason for the known 

' This paper contains the results of experiments made for the American Potash 
and Chemical Corporation on the effect of B,O; on the devitrification of soda-lime- 
silica glasses in and near the devitrite field, together with a general survey of the phase 
equilibrium relations in the quaternary system. 

Presented at the Annual Meeting, AmertcaAN Ceramic Socrety, Washington, 
D. C., February, 1932 (Glass Division). Received June 13, 1932. 
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5 Fic. 1.—The boundaries of the field of 
devitrite, NazO-3Ca0-6SiO,, and adjacent 
fields, in the ternary system, Na,;Q—CaO- 
SiO,, and the compositions of the glasses 
included in the present study. Compo- 
sition is represented by weight per cent SiO, 
and CaO; the weight per cent Na,O is ob- 
tained by subtracting from 100 the sum of 
the percentages of SiO, and CaO. The 
glasses studied have the same numbers in 
Figs. 1, 3, and 5, and in Table I. 


ibid, 34, 1853 (1930). 


57 (1931). 


G. W. Morey, ibid., 12, 69 (1931). 


limitations, removed the question of glass compositions from the realm 
of empiricism to that of experimentally ascertainable fact and scientific 


2G. W. Morey and N. L. Bowen, Jour. Phys. Chem., 28, 1167 (1924); F. C. Kracek, 
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To this group belong the studies of the binary systems, Na,O-SiO,* 
and K,O-SiO,', and the ternary systems, Na,O-Si0,-CaO-SiO,;-SiO,‘ and 
K,O0-CaO-SiO,.5 The application of these results to glass technology 


has been discussed in two papers, 
one of which is a more detailed 
study® of the devitrification phe- 
nomena in that portion of the 
soda-lime-silica system of special 
importance to glass technology, 
namely, that portion included 
within the field in which the com- 
pound, Na,O-3Ca0-6SiO:, recently 
named ‘“‘devitrite,’’’ is primary 
phase, and the adjoining portions 
of the neighboring fields. The 
field included in the study was 
from 64 to 78% SiOs, 0 to 20% 
CaO, 2 to 36% Na,O, and the 
resulting phase equilibrium dia- 
gram is reproduced, with addi- 
tions, in Fig. 1. 

The other paper® is an elemen- 
tary and detailed discussion of 
phase equilibrium diagrams, with 
special reference to the diagram 
reproduced, with additions, in 
Fig. 1, and its applications to 
glass technology. But the prac- 
tical application of these funda- 
mental results is made difficult by 
the circumstance that commercial 


glasses of the soda-lime-silica type do not consist solely of these 
three oxides, but in addition contain significant amounts of other 


3 F. C. Kracek, N. L. Bowen, and G. W. Morey, ibid., 33, 1857 (1929). 
4G. W. Morey and N. L. Bowen, Jour. Soc. Glass Tech., 9, 226 (1925). 
5G. W. Morey, F. C. Kracek, and N. L. Bowen, ibid., 14, 139 (1930); dbid., 15, 


*G. W. Morey, Jour. Amer. Ceram. Soc., 13, 683 (1930). 
7G. W. Morey and N. L. Bowen, Glass Ind., 12, 133 (1931). 
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constituents which are introduced incidentally either as impurities 
in the batch ingredients, or by pot corrosion, or which are intro-. 
duced deliberately for some beneficial influence. It sometimes hap- 
pens that such minor alterations in the batch composition are sufficient 
to bring the glass into a region in which devitrification takes place more 
readily, in which case trouble is likely to result. In other cases the effect 
is favorable; for example, glasses prone to devitrification may often be 
made satisfactory by the addition of a small amount of alumina or boric 
oxide. The influence of two of the commonest of these minor constituents 
has been studied incompletely in papers dealing with the effect of mag- 
nesia® and alumina’ on the devitrification of a soda-lime-silica glass. In 
these studies, the additional component was introduced into a glass not 
far from the composition, Na,O,CaO,6SiO., in each case either by the 
successive replacement of CaO by the fourth component, or by progressive 
addition of that component to the parent glass. It was concluded that 
such arbitrary and fragmentary excursions into four-component systems 
give little insight into the effect of these minor constituents on the devitrifi- 
cation of soda-lime-silica glasses in general and, indeed, may even be mis- 
interpreted to erroneous conclusions. To ascertain the effect of any 
additional constituent on the properties of soda-lime-silica glasses, in 
general it is necessary to investigate systematically and in detail the four- 
component system containing it, and in particular, to study the effect 
of the addition of the fourth component, in amounts greater than are 
met with in practice, to the glasses included within the diagram of 
Fig. 1. 

It therefore appeared of interest to carry out such an investigation, 
and boric oxide, B,O;, was chosen as the additional constituent. It is 
of technical interest because of the practice of adding small amounts of 
borax to the ordinary soda-lime-silica glasses, to increase the speed of melt- 
ing, and to improve its durability to weathering, its brilliance, and its 
strength. Boric oxide as a constituent of silicate systems is of theoreti- 
cal interest because of the similarity of boric oxide and silica in many of 
their chemical and. physical properties. 

The meaning of phase equilibrium data in their application to glass 
technology requires discussion. The manufacture of glass depends on 
the property possessed by certain compositions of passing through their 
natural ‘freezing point’ without crystallization taking place, and this 

property is possessed only by certain combinations of oxides, and then 
only within narrow composition limits. Departure from the narrow range 
of composition which has been roughly outlined by experience may result 
in a composition which devitrifies under the ordinary conditions of melting 
*G. W. Morey, Jour. Amer. Ceram. Soc., 13, 714 (1930). 
Tbid., 13, 718 (1930). 
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or working, and because of devitrification many compositions which possess 
desirable qualities can not be made use of on a commercial scale. 

Other compositions, however, may even be superior to the usual run 
of commercial glasses which as a whole are not hard to crystallize, especially 
as compared with such mineral compositions as albite, the soda feldspar, 
or with boric oxide, which has never been crystallized. It was found in a 
study of the soda-lime-silica glasses that in the field of commercial glasses 
compositions were dominated by the low melting eutectic in that system, 
the low temperature of which resulted in glasses near it being so viscous 
at their freezing point that devitrification was difficult to bring about. 
As the limits of this low temperature region are passed, the liquidus sur- 
face rises steeply and crystallization takes place readily at the higher 
temperatures. The liquidus temperature definitely sets a limit to the 
possibility of devitrification. Above it devitrification can not take place; 
below it devitrification can take place, although it may not. Whether 
or not it does devitrify depends on factors whose exact evaluation has not - 
yet been accomplished. But any factor which lowers the liquidus tem- 
perature probably will reduce the tendency toward devitrification, and 
thus will be a favorable factor. 

Another factor is connected with the specific tendency of the different 
compounds toward devitrification. It has been shown that composi- 
tions in which the compound devitrite, Na,O-3CaO-6SiO:, is primary 
phase are especially hard to crystallize. This probably is connected with 
the complex composition of the compound, which is far removed from 
that of the liquid from which it separates. Any change in composition 
which tends to complicate further the internal equilibrium within the 
liquid will tend to make crystallization even more difficult, and the addi- 
tion of “‘acidic’”’ oxides such as Al,O; and B,O; would be expected to have 
this effect. This expectation is in harmony with experience. 

II. Historical 


The use of boric oxide in glass extends back just acentury. Faraday’s 
experiments"! on optical glassmaking were carried out largely with a borate 
glass. In a work’ published in 1832, the use of borax as a constituent 
of the finest plate glass is mentioned. Harcourt, who worked chiefly 
from 1834 to 1859, introduced borax into his glasses.'* Schultz’ states 
that in the middle of the nineteenth century the only commercial glass 
containing noteworthy amounts of B,O; was a borosilicate crown from 
Maés of the composition SiO:, 65%; BOs, 7%; KsO, 17%; CaO, 2%; 


11M. Faraday, Phil. Trans., 1830, p. 1 
iz ‘The Art of Glassmaking,” ested by W. HS. Turner, Jour. Soc. Glass Tech., 7, 


58 (1923). 
18 G. G. Stokes, Brit. Assn. Report, 1871, p. 38. 
™ Hans Schultz, Das Glas. Verlag. J. Késel & F. Pustet, Miinchen, 1923. 
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ZnO, 14%; PbO, 4%. Boric oxide became an important constituent 
of glass with the work of Schott, who introduced a series of borosilicate 
crowns and borate flints. Boric oxide is of particular importance in opti- 
cal glasses because of its property of lengthening the red end of the spec- 
trum relative to the blue, thus fitting the borosilicate crowns to achromatiz- 
ing the flints, in which the lead oxide lengthens the blue. A typical 
borosilicate crown has the composition SiOQ., 72.15; ByOs, 5.88; Na,O, 
5.16; K,O, 13.85; CaO, 2.04; MgO, 

0.07; AlOs, 0.04; FexOs, 0.01; and _| 
As,Os, 0.20, corresponding essentially 
to an alkali-lime glass in which much 
of the CaO is replaced by B,O;. 
The borosilicate crowns are well 
known for their excellent optical and 
physical properties and resistance to 
weathering. 

While B,O; has long been known 
as a constituent of glass, exact infor- 
mation as to its effect on the proper- 
ties of glass has been lacking in the 
literature, and at present there is 
only fragmentary information in re- 
gard to a few composition ranges. 
Much of the information available is 7 Cc 
the result of the work of Turner and oo 
his associates on the glasses in the os 10 15 20 2 3 35 @ 
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ax 
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Anncaling temperature (D). 


ternary system, 
Most of their work was done on 
glasses obtained by substitution of 
B,O; for SiOz, holding the Na,O con- 
stant, in two parent glasses contain- 


Fic. 2.—The effect of B,O, 
viscosity at 800° (curve A); on 
cosity at 700° (curve B); 
viscosity at 600° (curve C): 
the annealing temperature (curve 
of glasses obtained by adding B,O, in 
the indicated amounts to a glass con- 


Fs 
os FFF 


ing, respectively, 20% Na,O, 80% 

SiOs, and 10% NacO, 90% Sidy, and 7% 80% 

the following properties were studied: melting and working,”* annealing 
temperatures,"* coefficient of expansion, density, and refractive index.'’ 
English'* studied the variation of viscosity, with temperature of the 
same series of glasses. In all cases it was found that the addition 
of B,O; produced an effect on the property measured, the magni- 
tude of which at first increased in proportion to the B,O; content, 


4% V. Dimbleby, F. W. Hodkin, M. Parkin, and W. E. S. Turner, Jour. Soc. Glass 
Tech., 7, 57 (1923). 

6S. English and W. E. S. Turner, idid., p. 73. 

" Ibid., p. 155. 
S. English, ibid.. 8, 205 (1924). 
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passed through a maximum or minimum, and changed sign. The 
effect is well illustrated by Fig. 2, in which is plotted the variation 
of viscosity with B,O; content at several temperatures, and also the varia- 
tion in annealing temperature. The annealing temperature, and the 
viscosity curves at 600° and 700° rise to a maximum with increasing 
B,O; content, then decrease, while the curve of viscosity at 800° shows 
only a decrease in viscosity with increase in B,;O;. In a later paper Cousen 
and Turner” studied the glasses of the binary system, B,O;-SiO., and 
the density, refractive index, and thermal-expansion curves obtained 
did not deviate much from straight lines, and showed no points of inflec- 
tion. Turner and Winks*™ studied a series of glasses of the general compo- 
sition, in percentages, (75.82-x)SiOz, xB,O;, 8.56 CaO, 6.86 Na,O, 7.9 
K,0, obtained by substituting B,O; for SiO, in the original composition. 
Here, again, maxima or minima in the property-composition curves were 
obtained. It was also mentioned that addition of B,O; diminished the 
tendency toward devitrification. The effect of B,O; on colorless bottle 
glass was studied by Dimbleby, Parkin, Turner, and Winks,” using both 
soda-lime-silica and soda-lime-alumina-silica glasses, and replacing soda 
ash by borax, in amounts sufficient to add up to 2% B,O;. These studies 
were intended to give information on specific glasses of technical impor- 
tance, and showed a marked improvement in melting and refining rate, 
in resistance to weathering, and reduction in thermal expansion. The 
glasses are of too complex a type for the information to be incorpor- 
ated into a systematic survey of the relation between composition and 
property. 

Another extensive series of experiments on the influence of B,O; on 
glasses in the ternary system, Na,O—B,O;-SiO,:, is that of Gehlhoff and 
Thomas. They replaced SiO, by B,O; in the glass, 18% Na,O, 82% SiOz, 
and gave the results by means of curves and tables suitable for interpola- 
tion. Detailed results were not given and the glasses were not analyzed. 
They found that B,O; decreases electrical conductivity” in amount inter- 
mediate between CaO and BaO; first increases, then decreases, the den- 
sity,™ the tensile, bending, and impact strength; first increases, then 
diminishes, the viscosity at lower temperatures, but only diminishes it 
at higher temperatures;** and slightly diminishes the compressive strength. 
Components other than B,O; were found to give property-composition 
curves with maxima or minima; for example, the tensile strength was 
found to be first increased, then diminished, on replacing SiO, by CaO, 

% A. Cousen and W. E. S. Turner, Jour. Soc. Glass Tech., 12, 169 (1928). 

W. E. S. Turner, and F. Winks, 9, 389 (1925); ‘ibid., 102 (1926). 

21'V. Dimbleby, M. Parkin, W. E. 

22 G. Gehlhoff and M. Thomas, Z. tech. Physik, 6, 544 (1925). 


Tbid., 7, 106 (1926). 
Ibid., 7, 260 (1926). 
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BaO, or Al,O;. Fulda,™ working with the same glasses, obtained results 
agreeing with Gehlhoff and Thomas on the electrical conductivity, and 
also found that the surface resistivity was first strongly increased, then 
rapidly decreased, on replacing SiO, by BOs. 

Wenig and Zschimmer™ studied the linear coefficient of expansion of 
glasses in the system, Na,O-B,O;-SiO,, in the region from 5 to 20% Na,O, 
5 to 20% B.O;. They used annealed glasses, whose compositions were 
determined by analysis, and measured the expansion from 25 to 150°C 
by a dilatometric method. The results are given in tables and curves, 
including the projection of the three-dimensional figure summarizing the 
results. The surface so obtained was found to approximate closely to a 
cylindrical shape, whose equation is 10’ a = 0.0588 (B,O;— 15)? + 3.80 
(NazO—5) + 33, in which B,O; and Na,O represent the percentages by 
weight of these components. The calculated and observed results show 
a maximum difference of 2%, but when applied to the results of English 
and Turner differences of 7% are obtained. 

Russ*’ studied the effect of B,Os, as well as MgO, Al,O;, Fe,O;, ZnO, 
CaO, Na,O, PbO, BaO, and K;O, on thermal conductivity, using glasses 
obtained by adding increasing amounts of the oxide under consideration 
to a glass containing 18% Na,O, 82% SiO.. The results indicated that 
the addition of B,O; resulted in a smaller decrease in thermal conductivity 
than the addition of any other oxide, with the exception of SiQO,, 
and B,O; ranks next to SiO, in imparting to glass a high conductivity 
for heat. 

It will be observed that most of the preceding experimental studies 
have referred to the ternary system, Na,O—-B,O;-SiO,, which is one of 
the four limiting ternary systems which bound the quaternary system, 
Na,O-CaO-B,0;-SiO:, and it is a portion of this quaternary system 
which is of importance in glass technology. With the exception of a limited 
study by Turner and his associates, none of the glasses studied has con- 
tained CaO, and it is as a constituent of soda-lime-silica glasses that B,O, 
is most extensively used. There does not exist any study of the relation 
between physical properties and composition which gives a certain insight 
into the effect of B,O; when introduced into those glass compositions 
which are of most wide-spread technical importance. Conclusions as to. 
the effect of B,O; in the ternary system, Na,O—B,O;-SiO:, do not necessarily 
apply to the effect of BO; when introduced into a glass containing Na,O, 
CaO, and SiO,, and there is no necessary correlation between the proper- 
ties of any one of the limiting ternary systems and the quaternary system 
asa whole. These several studies which have been made can be regarded 


% M. Fulda, Sprechsaal, 60, 769, 787, 810, 831, 853 (1927). 
* R. Wenig and E. Zschimmer, ibid., 62, 855, 874, 889 (1929). 
™ Alfred Russ, ibid., 61, 887, 907 (1928). 
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only as preliminaries to the study of the glasses in the four-component 
system, 

The preceding experimental observations have dealt only with the 
physical properties of the glasses, together with sundry qualitative obser- 
vations on the increased speed of melting of glasses containing B,O;, with 
the exception of one remark that such glasses are less prone to devitrifica- 
tion. There is nothing in the literature relative to phase equilibrium, 
which is the immediate concern of the present study. Even the bounding 
simpler systems remain unexplored, except for the system, Na,O-SiO,- 
CaO-SiO,-SiO,. Boric oxide, B,O;, is the only inorganic oxide which 
has never been obtained in the crystalline condition, and until boric oxide 
glass has been devitrified, and the melting point of the resulting crystals 
determined, all systems containing it will of necessity be incomplete. 
While numerous crystalline borates are known, few reliable melting points 
have been determined. In the binary system, Na,O-B,O;, the metaborate 
melts at 966°, according to van Klooster** and the diborate, dehydrated 
borax, at 741°, according to Day and Allen.” Reliable information as 
to the binary system as a whole does not exist. Likewise the informa- 
tion as to the binary system, CaO-—B,Os, is not satisfactory. Guertler*® 
found that two immiscible liquids are formed at high B,O; content, and 
gives the melting points of three compounds, 2CaO-BzOz, 1215°, CaO-BzOs, 
1100°, and CaO-2B,0;, 995°. Roberts*! has redetermined the melting 
point of 2CaO-B,O; as 1304°; the evidence as to the existence of CaO-- 
2B,0; is not convincing; and the melting point diagram was but sketchily 
determined. The entire literature relative to the quaternary system, 
with the exception of the limiting ternary system, Na,O-SiO,-CaO-SiO,- 
SiOz, can be dismissed with the five compounds mentioned above, the 
existence of one of which is doubtful. 


Ill. Experimental Methods 


The work reported on in this paper is a study of the phase equilibrium 
relationships in the quaternary system, NaxO—CaO-B,O;-SiO:, with special 
attention paid to that portion of the system of immediate interest to the 
glass technologist. Most of the work, therefore, is concerned with the 
addition of B,O; to glasses in and near the devitrite field, namely, from 
64 to 78% SiOz, 0 to 20% CaO, 2 to 36% Na,O, shown in Fig. 1, and with 
the amount of B,O; added limited, in most cases, to about 5%. Larger 
additions of B,O; were made in some cases, in order to ascertain the further 
trend of the curves, and the study was extended to other portions of the 


* H. S. van Klooster, Z. anorg. Chem., 69, 135 (1911). 

* A. L. Day and E. T. Allen, Carnegie Inst. of Washington, Publication No. 31. 
*” W. Guertler, Z. anorg. Chem., 40, 243 and 343 (1904). 

*! H. S. Roberts, Phys. Rev., 23, 386 (1924). 
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quaternary system in an attempt to prepare compounds containing all 
four components, and to obtain a survey of the system as a whole. 

The glasses were made by controlled synthesis, as has been described 
previously.** The soda-lime-silica glass was first prepared, then B,O; 
added, and the glass fined, powdered to pass through 120-mesh bolting 
cloth, and re-melted until found to be homogeneous. The melts contain- 
ing B,O; were made in narrow, closely covered, platinum crucibles which, 
while in the platinum-wound electric furnace, were covered by an in- 
verted crucible to diminish convection, and were fined about 50 to 100° 
higher than the liquidus of the NagO-CaO-SiO, glass. The crucible and 
contents were weighed before and after each operation, thus enabling the 
composition of the glass to be calculated with greater accuracy than 
could be obtained by analysis. There is a great difference between such 
controlled syntheses as have been described, in which the weight is ob- 
tained after each operation, and in which the weight of glass obtained 
is a direct check on the proportions and compositions of the ingredients, 
as well as on the melting operation, and those syntheses in which the calcu- 
lated quantities of the ingredients are melted without further check. In 
the latter case, chemical analysis is necessary to establish the composi- 
tion. 

Melting point determinations were made by the quenching method, 
which frequently has been described* in papers from this Laboratory. 
In the greater number of cases, the duration of the runs was from 7 to 
16 hours, more from motives of convenience than from necessity, yet 
in some cases even longer runs were required. For example, glass 12b, 
with liquidus temperature 728°, showed no devitrification in 4 days at 
590°, 4 days at 675°, or 1 day at 714°, while in 3 days at 714° there was 
only a trace of crystallization. The original glass, liquidus 801°, showed 
plentiful crystallization in 30 hours, with formation of large plates of 
Na,O-2SiO, and needles of devitrite. Numerous experiments were made 
to test the effect of B,O; on the speed with which crystals are formed. 
In making such a comparison, two glasses having the same primary phase 
and about the same liquidus temperature were heated together some 
distance below the liquidus, and the crystallization compared under the 
microscope. A typical such pair is a glass of the composition Na,O, 
17.09%; CaO, 12.07; SiO,, 70.84, liquidus temperature, 1006°, primary 
phase devitrite, and glass No. lle of Table I, liquidus, 996°, primary 
phase devitrite. In 15 minutes at 860°, the pure soda-lime glass showed 
numerous devitrite needles, while the glass containing B,O; showed no 
crystals; in 45 minutes the crystals in the soda-lime glass were larger 


32 G. W. Morey, Jour. Amer. Ceram. Soc., 13, 683 (1930). 
33 EF. S. Shepherd and G. A. Rankin, Amer. Jour. Set., 28, 308 (1909); G. W. Morey, 
Jour. Amer. Ceram. Soc., 13, 683 (1930). 
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i 
@ 
GLASSES 
. 
1 Tridymite 
Devitrite 
Boundary, devitrite + 
tridymite 
| 12 Tridymite 
Boundary, tridymite + 
devitrite 
16 Tridymite 
22 
Devitrite 
10 
14 
9 Tridymite 
—42 
13 ae 
1¢ Devitrite 
“ 21 # Tridymite 
Wollastonite 
1: 10 Tridymite 
Boundary, tridymite + 
wollastonite 
7 Devitrite 
7 23 
1 7 37 “ 
6 48 
13 Wollastonite 
13 26 Boundary, wollastonite + 
tridymite 
10 Devitrite 
9 9 it 
15 Wollastonite 
14 28 Devitrite 
15 Wollastonite 
14 18 
14 39 
: 1 14 58  Devitrite 
14 78 
1 12 160 . 
2 5 Na,O-2CaO-3Si0, 
; 2 4 38 “ 
4 47  Devitrite 
Boundary, devifrite + ? 
Na:O-2Ca0.3Si0, ¥ 
d+ 24.67 4 73  Devitrite 
13a 19.81 
b 19.71 10.94 0.53 68.82 970 15 “ 
| 19.15 10.63 3.35 66.87 937 55 
l4a 24.95 7.00 0 68 .05 892 Na,O-2Ca0.3Si0, 
; b 24.66 6.92 1.15 67.27 835 57 = 
i] * The asterisks refer to the like-numbered notes following this table. 
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Taste I (continued) 
c 24.47 6.87 1.91 66.75 816 76 


811 Boundary, Na;0-2Ca0-- 
3SiO, + devitrite 

d 23 .47 6.59 5.92 64.02 780 112 _—Devitrite 

l5a 17.12 16.00 0 66.88 1088 Wollastonite 

b 16.99 15.88 0.76 66.37 1077 ll a 

16.85 15.75 1.57 65.83 1065 23 

d 16.12 15.06 5.86 96 1012 76 Devitrite 

léa* 23.45 10.07 0 66 .48 992 Na;O-2Ca0-3Si0, 

b 23.33 10.02 0.52 66.13 966 26 “ 

22.98 9.87 2.02 65.14 908 84  Devitrite 

d 22.44 9.64 4.31 63.61 892 100 - 

e 26 .08 8.58 14.37 56.93 1010 —-—18 7 

17a* 34.02 0 0 65 .98 874 Melting point of pure 
Na,O-2Si0, 

b 34.07 0 16.39 49.54 733 141 Compn. 3(NazO-2Si0;) + 
(NazO-2B,0;) primary 
phase, Na,O-2Si0; 

18a* 20.27 14.05 0 65.68 1050 Na;,0-2CaO0-3Si0, 
1020 Boundary, Na,0-2Ca0- 
3SiO, + devitrite 
b 20.17 13.98 0.50 65.35 1028 22 Na,O0-2Ca03Si0, 
20.09 13.92 0.91 65.08 1020 30 Devitrite 
d 19.50 13.52 3.80 63.18 990 60 ¥ 
19a 18.75 16.04 0 65.18 1086 Na,O-2Ca0-3Si0, 

b 18.55 15.85 1.20 64.40 1060 28 ite 

c 18.02 15.39 4.06 62.53 1063 23 “ 
20a 17.14 17.88 0 64.98 1128 “ 

b 16.36 17.07 4.53 62.04 1067 61 “ 
2la 32.41 3.02 0 64.55 862 Na,O-2Ca0-3Si0, 

R44 Boundary, Na,O-2Ca0-- 
3Si0,—Na,0-2Si0, 
b 30 .42 2.84 3.95 60.71 777 85 Na,O-2Si0, 
745 Boundary, Na;0-2Si0,- 
Na;O-2Ca0-3Si0, 

22a* 11.37 35.65 0 52.98 1310 Wollastonite 

b 8.55 26.81 24.80 39.84 1005 305 ollastonite 
20.77 18.81 0 60.42 -1213 Wollastonite 

b 16.85 15.22 18.90 49.03 930 283 oliastonite 
24b* 17.04 30.79 19.14 33.03 1430 140 
25b* 33.06 15.92 18.37 32.65 910 Na;O-2Ca0-3Si0, 


la. The initial lowering of the liquidus temperature, followed by a raising, indicates 
that the isothermal surfaces in the tetrahedron are concave toward the SiO, apex. 

- Ba. The shifting of the boundary away from the SiO, apex shown in this series of 
glasses is characteristic of all the boundaries. 

4a. The glasses with 10% CaO in the tridymite field show an increase 
liquidus, as shown in this case. 

lla. The freezing point lowering curves for wollastonite and for devitrite intersect 
with but a slight break. This glass has such a composition that separation of the 
lowering is continuous up to 15% BO; 

12a. The glasses in which the primary phase is Na;O-2CaO-3SiO, all show a large 
initial lowering of the liquidus temperature. 

16a. The glass containing 14.37% B,O, gave a liquidus temperature 18° higher 
than the initial glass. Explanation of this result requires a more extensive study of the 
system. The point is not plotted in the figure. 

17a. The addition in this case is not of ByO; but of Na,O-2B,0,. 

18a. This glass is near the NasO-2CaO0-3SiO, boundary, and addition of B,O, shifts 
the boundary away from the SiO, apex. The result obtained on further addition of 
B,O; can be explained only after a more extensive study of the system. 

22a, 23a, 24b, and 25b are exploratory compositions, made in seeking for the possible 
occurrence of quaternary compounds. 
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and more plentiful, while there were only traces of crystals in the other 
glass. Glasses in which tridymite is primary phase showed a noticeable 
difference, more marked in glasses with a low liquidus temperature than 
in those with a high liquidus, and the inhibiting effect is more marked in 
glasses in which Na,O-2CaO-3SiO, is primary phase than in any of the 
others. These results are in harmony with the principles discussed in 
the introduction to this paper. 

The detailed results of the experiments are given in Table I. The glasses 
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are arranged in order of decreasing SiO, content of the parent glass, desig- 
nated by number, and the B,O; derivatives follow, designated by num- 
ber and letter. Each temperature given is the result of numerous ex- 
periments by means of which the liquidus has been located between two 
limits usually 2° apart, fixing the temperature’ to within +1°. The 
column headed “lowering” refers to the difference between the liquidus 
temperatures of parent and derived glass, and when the negative sign is 
prefixed the liquidus temperature of the derived glass is greater than 
that of the parent glass. The last column gives the crystalline phase 
separating at the given temperature. In some cases a second tempera- 
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ture and phase are given, thus locating the boundary temperature and 
allowing an inference to be drawn as to the composition of the liquid 
phase at the boundary. 

Most of the data of Table I are presented graphically in Fig. 3, in which 
is plotted the lowering for each glass as a function of the B,O; content. 
As a rule the results are represented fairly well by straight lines, although 
there is a distinct tendency for the initial slope to be greater than after 
the addition of a per cent or so of B,O,. The straight lines undergo an 
abrupt change in slope when a boundary is crossed, and the primary 
phase changes. Such intersecting straight-line relations are not to be 
confused with the alleged straight-line relations between properties and 
composition of homogeneous glasses, from which it has been attempted 
to show the presence of certain compounds in glass. This is a hetero- 
geneous system, with a continuous change in the composition of the liquid 
phase, along a straight-line path.** When the addition of B,O; has brought 
the glass into the field of another compound, the direction of the change 
in composition of the glass as crystallization takes place may undergo 
an abrupt change, as when the crystalline phase changes from devitrite 
to tridymite, or from Na,O-2CaO-3SiO, to devitrite; or it may change 
but little, as when the change is from wollastonite to devitrite, in a glass 
not far from the straight line passing through the compositions of these 
two compounds. 

The initial effect of addition of B,O; depends on the composition of the 
original glass. When it is in the tridymite field, the initial depression 
of the liquidus ranges from about 10 to 15° per 1% B,O;; but on further 
addition of B,O; the liquidus may rise to a maximum. The initial de- 
pression, followed by elevation, of the liquidus was observed with glasses 
containing 10% CaO, while with glasses containing 7.5% CaO, the liquidus 
was continuously depressed. It is certain, however, that continued addi- 
tion of B,O; will enormously lower the liquidus, because the glass must 
remain in the field of some form of crystalline silica until ByO; becomes 
primary phase, at some unknown low temperature. The assumption 
is made that no binary compound of B,O; and SiO, is formed, and there 
is no evidence that any such compound exists. 

Glasses in the wollastonite field, Nos. 6, 8, 10, 11, 15, show an initial 
freezing point lowering of from 15 to 25° for 1% B,O;. When near the 
boundary between the wollastonite and tridymite fields, they pass into 
the latter, and the liquidus goes up, probably to fall again. When the 
original glass is farther from the tridymite boundary, addition of B,O; 
brings it into the devitrite field, and the lowering continues. Glasses in 
the field of devitrite show an initial lowering of about the same amount. 


*% For an elementary discussion of the change in composition of the glass as crystal- 
lization takes place see Morey, Glass Ind., 12, 69 (1931). 
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When near the tridymite field, the boundary is soon passed, and the 
liquidus may either continue to fall, or first may rise to a maximum, then 
fall. Glasses in the field of Na,;O-2CaO-3SiO, show the largest initial 
lowering, amounting to from 40 to 60° for 1%. Continued addition of 
B,O; brings all of the glasses in the composition range covered in this 
study into the devitrite field, with a lowered freezing point. 

The effect of addition of B,O; on the position of the boundary curves 
is important. The field of de- 
vitrite is shifted away from the 
SiO, apex, more on the side, 
Na,O-2CaO-3Si0,-devitrite, than 
on the side, devitrite-tridymite. 
The side, devitrite-wollastonite, 
is shifted to higher CaO contents. 
The side, 
has not been investigated, but it 
probably will be shifted to higher 
CaO content and lower tempera- 
ture. The path of the ternary 
eutectic, Na,O-2Si0O,-devitrite- 
quartz-liquid, probably will be 
shifted away from the SiO, apex, 
and to higher CaO contents and 
lower temperatures. The result- 
; ing boundary glasses will be diffi- 
cult indeed to crystallize, and will 
ition of one than the pure soda-lime-silica 
ficld of devitrite, ‘The plotted values are eutectic. The other invariant 
the of SOs and points will be shifted in a similar 

aries is indica 
constant along the indicated curves. in. Fig. 4, in.which is chown the 
position of the boundaries for additions of 1 and 5% BzOs, as nearly as 
can be deduced from the thermal data. The curves indicate the position 
of the boundary curves in terms of weight per cent CaO and SiQ,; the 
difference between their sum and 100 gives the sum of the percentages 
of B,O; and Na,O, and the percentage of B,O; is constant along the 
curvés, as indicated. These curves are projections on the basal triangle, 
with the eyepoint at the B,O; apex of the tetrahedron. 

In some respects the effects of addition of B,O; are as would be ex- 
pected from its being an oxide capable of entering into combination with 
the Na,O and CaO, in competition with the SiO,, but such a hypothesis 
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fails to account for all the facts. According to that hypothesis, addi- 


tion of B,O; should produce an effect essentially similar to that produced 


by an increased content of SiO, and that is roughly the case for the addi- 
tion of small quantities of B,O; to glasses in fields of Na,O-2CaO-3Si0, 
and devitrite. But addition of B,O; to a glass in the field of wollastonite, 
not too near the wollastonite-tridymite boundary, changes the primary 
phase to devitrite, an effect that would not be predicted on the above 
hypothesis. The behavior of glasses originally in the tridymite field also 
is not as would be predicted, and in all cases the effect of larger quantities 
of B,O; is naturally greatly different from what would be the case if SiO, 
were added. The process assumed probably plays a part, but other and 
specific effects of B,O; make unsafe any generalization. 


IV. The Quaternary System, Na,O-CaO-B,0,-SiO, 


The greater part of the experimental results refer to addition of 5% 
or less of B,O; to glasses in or near the devitrite field. In a few glasses, 
much larger additions were made, to ascertain the extreme trend in the 
freezing point lowering and to see if any new compounds are formed. 
Numerous. complex minerals containing B,O; are known, including dan- 
burite, CaO-B,O;-2SiO., and axinite, Na,O-CaO-4B,0;°8H,0, and it is of 
interest to find out if any similar compounds, or other compounds con- 
taining all four components, are formed. In glass No. 11, liquidus at 
1074°, in the wollastonite field, addition of B,O; brings the glass into the 
devitrite field, and the lowering of the melting point continues, until 
with 15.86% the liquidus is 160° lower than that of the original glass, 
with the primary phase still devitrite. Glass 16, initially in the field of 
Na,O-2CaO-3Si0,, on addition of B,O; shows a sharp lowering of the 
liquidus, after which it passes into the devitrite field. The lowering 
of the liquidus temperature continues, until at 4.31% B,O; it amounts 
to 100°, but when the B,O; content has been increased to 18% the liquidus 
has risen to 18° above that of the parent glass. Such a result indicates 
that the boundaries of the phase regions in the quaternary system show 
strong curvature, which conclusion is indicated also by the differences 
in the effect of B,O; on glasses in the tridymite field, some showing a con- 
tinuously lowered temperature, while others rise to pass through a maxi- 
mum after the initial depression. Here again is evidence that prediction 
of behavior of complex glass on scanty data may lead to erroneous con- 
clusion. 

The relation of the work already discussed to the entire quaternary 
system is best considered with the aid of Fig. 5. This is a sketch of the 
tetrahedron representing the four-component system, NayO-CaO-B,O;- 
SiOz, represented in mol percentages. The fields of the compounds in 
the ternary system, Na,O-SiO,-CaO-SiO,;-SiO,, are indicated on the base. 
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The tetrahedron has been divided into parts by planes passed through 
significant points. The plane, Na,O-SiO,-Na,O-B,0;-CaO-B,O0;-CaO-- 
SiO., separates that portion of the tetrahedron in which the ratio (Na,O + 
CaO): (B:O; + SiO,) is greater than unity from that in which it is less 


than unity; that is, the portion containing orthoborates and orthosili- 
cates, and more alkaline mixtures from the portion containing diborates, 
disilicates, and more siliceous compounds. This section is a square. 
A second plane cuts off the upper portion of the tetrahedron, and passes 
through the points Na,O-B,O;, CaO-B,Os, and that of the equimolecular 
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Na,O S/Q> 

Fic. 5.—A sketch of the tetrahedron representing the quaternary system, 
Na,;O-CaO-B;0;-SiO;, with composition represented in mol per cent. Points 
24b and 25b lie in the square shaded section, NayO-SiO,—Na;O-B,0,-CaO- 
B,O,;-CaO-SiO,. The square prism indicated by the dotted lines has as its 
base the square, Na,O-SiO,—Na,O-B,0;-CaO-B,O;—-CaO-SiO,, and as its apex 
the equimolecular mixture of B,O; and SiO,. In the triangle, Na,O-SiO,— 
Ca0Si SiO;-SiO2, are sketched the fields of the compounds: indi- 
cated by ““M”; 2Na:0-CaO-3Si0;, “‘213”; wol- 
lastonite, CaO-SiO,, Na,O-2Si0,, “Di”; devitrite, 
“Dv”; and quartz, tridymite, and cristobalite, together included in the area 
“SiO..” The shaded section, Na,O-SiO,—B,O;-CaO-SiO,, represents a plane 
passed through the figure, separating that part which can be obtained by the 
addition of B,O; to the ternary system, Na,O-SiO,—CaO-SiO,—SiO:, from the 
rest of the figure. . 
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mixture of B,O; and SiO, (B,O;,SiO,).% In the portion thus cut off will 
be the fields of the meta-, di-, and higher borates, and of possible unknown 
compounds, and some of these fields will extend below this plane. The 
prismatic edge section adjacent to the side B,O;-SiO, will include the 
fields of both of these components, including the lower temperature form 
of SiO,. Inasmuch as all mixtures in this upper region of the tetrahedron 
contain at least 50 mol per cent B,Os;, they will not be considered further. 

If the points representing the corners of the square, NagO-SiO,.-Na,O-- 
B,O;-CaO-B,0;-CaO-SiO:, be joined with point B,O;, SiO,, they deter- 
mine a pyramid with a square base, one of the triangular sides of which 
is Na,O-Si0,—CaO-SiO,-B,0;, SiO,. This triangle forms the side of a 
new tetrahedron, which includes all of the compositions which already 
have been discussed. For example, the derivative of glass No. 11 con- 
taining about 16% B,O; lies near the middle of this smaller tetrahedron. 
We have seen that here devitrite is still primary phase, at a greatly lowered 
temperature. This smaller tetrahedron will be discussed at some length 
subsequently. 

The entire tetrahedron is divided into two parts by the plane, Na,O-- 
SiO,-B,0;-CaO-SiO,, indicated by shading in Fig. 3. Mixtures to the 
right of this plane are the only ones obtainable by adding B,O, to mixtures 
in the ternary system, Na;O-Si0,-CaO-SiO,-SiO,. The mixture 22b, 
to be discussed later, lies on this plane. 

The mixtures made to explore the quaternary system will now be dis- 
cussed. The first step was to outline the square, NazO-SiO,-Na,0-B,0;- 
CaO-B,0;-CaO-SiO,. The side, Na,O-SiO;-CaO-SiO,, is known from the 
study of the system, Na,O-SiO,-CaO-SiO,-SiO,, by Morey and Bowen.* 
The side, NagO-SiO,.—Na,O-B,Os, is known from the work of van Klooster,*’ 
who found a eutectic at 815°, 56.5 weight per cent Na,O-SiO,. Four 
mixtures inside the square were studied, two of which are shown in Fig. 5. 
No. 25b has the composition, 2Na,0,CaO,B,O0;,2SiO.,, on the diagonal, 
Na,O-SiO,-CaO-B,O;. The liquidus is 910°, primary phase, NagO-2CaO-- 
3SiO2, secondary phase, Na,O-B,O;, boundary temperature about 850°. 
This indicates that the field of NagO-2CaO-3SiO, spreads over this compo- 
sition from the side, Na,O-SiO,-CaO-SiO,, and no new phases appear. 
No. 24b has the composition, Na,O,2CaO,B,O;,2SiO., and has the high 
liquidus temperature of 1450°, primary phase, pseudo-wollastonite. The 
wollastonite field spreads over this point from the side, NagO-SiO,-CaO-- 

* The conventions for the writing of compounds and mixtures not compounds are 
not established. For example, in Jour. Soc. Glass Tech., the compound, devitrite, is 
written Na,O,3CaO,6SiO:, with commas separating the individual oxides. Some 

use a centered period, Na,O- 3CaO0-6SiO,, and others an ordinary period. The 
convention of this Journal is to indicate a compound by centered periods; and I have 
used commas, B,O;,SiO:, to indicate a molecular ratio which is not a compound. 


% G. W. Morey and N. L. Bowen, Jour. Soc. Glass Tech., 9, 226 (1925). 
* H. S. van Klooster, Z. anorg. Chem., 69, 135 (1911). 
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SiO,, without formation of new compounds. The third mixture has the 
composition, Na,;O,CaO,B,0;,Si0;, and hence is at the middle of the 
square. The primary phase is sodium calcium orthosilicate, NagO-CaO-- 
SiO,, and the liquidus temperature is 850°. A fourth mixture indicated 
that a compound is found between Na,O-B,O; and CaO-B,O;, but inasmuch 
as its field is far from that of any commercial glass the location of its field 
was deferred for a later study. 

The preceding mixtures have shown that the fields of wollastonite, 
CaO-SiO,, indicated by “W” in Fig. 5, and of Na,O-2Ca0-3Si0,, indi- 
cated by ‘‘123,” spread over the plane, Na,O-SiO,-B,O0;-CaO-SiO,, as far 
as the middle of the square, Na,O-Si0,-Na,0-B,0;-Ca0-B,0;-CaO-SiO,. 
A mixture in the plane just mentioned is No. 22b, which has the molecular 
composition, NazO,3CaO,2B;0;,4SiOs, derived from devitrite by replacing 
one-third of the SiO, by B,O;. It was obtained by adding about 25% 
B,O; to mixture No. 22, which has a liquidus temperature of 1310°, with 
pseudo-wollastonite as primary phase. No. 22b has a liquidus tempera- 
ture of 1005°, a lowering of 305°, and wollastonite is the primary phase. 
This indicates that in spreading over the designated plane the wollastonite 
field extends a considerable distance into the quaternary system, and 
the formation of any new compounds in the region of lower B,O; content 
is rendered improbable. 

This leaves. to be discussed the small tetrahedron whose base is the 
ternary system, Na,O-Si0,-CaO-SiO,-SiO:, and whose apex is the compo- 
sition, BzO;,SiO,. One side of this is the triangle, Na,O-SiO,-CaO-SiO,- 
B,O;,Si0O:, and an edge is the line, CaO-SiO,—B,0;,Si0.. Midway on 
this edge is the composition of the only known borosilicate, the mineral 
danburite, CaO-B,0;-2Si0.. On attempting to synthesize this com- 
_ pound it was found that two immiscible liquids were formed. Experi- 
ments with the natural mineral showed that it melts with decomposition. 
It is probable that in the ternary system, CaO—B,O;-SiO:, the regions of 
immiscibility in the two binary systems, CaO—B,O;** and CaO-SiO:,” are 
joined by a band representing a continuous series of immiscible liquids. 
It will be of interest to find the limits of this field in the ternary system, 
and the extent to which it passes into the quaternary system. It is prob- 
able that addition of but a small amount of Na,O will result in the dis- 
appearance of the region of immiscibility, and it is not probable that any 
commercial soda-lime glass could be brought into the region of immisci- 
bility by the addition of B,Os. 

A mixture in the center of this bounding triangle, having the compo- 
sition, Na,O,CaO,B,0;,3Si0O2., No. 23b, was prepared by adding 18.9% 
B;O; to No. 22, which has a liquidus of 1213°, with wollastonite as pri- 


*® W. Guertler, Z. anorg. Chem., 40, 243 (1904). 
%” J. W. Greig, Amer. Jour. Sci., 13, 1 (1927). 
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mary phase. The new glass had a liquidus of 930°, a lowering of 283°, 
with wollastonite still as primary phase. This confirms the deductions 
already made as to the course of the wollastonite field. 

In the smaller tetrahedron there will be a limited strip of immiscible 
liquids, proceeding from the side, CaO—B,O;-SiO:, extending an unknown 
but probably short distance into the tetrahedron, and taking in the compo- 
sition of danburite. Surrounding it will be the region of crystalline silica 
in the forms of cristobalite and tridymite. Adjacent is a region of wollas- 
tonite curving up from the field “W’’ to sweep over the compositions, 
22b and 24b. The region of NazO-2CaO-3SiO, sweeps up from the field 
“123,” over and around the point 25b, remaining adjacent to the wollas- 
tonite field. The field of devitrite persists past the middle of the smaller 
tetrahedron, as shown by mixtures 11f and 16e, but it is not known whether 
or not it crosses the side, NazO-Si0,-B,O;,Si0,-CaO-SiO,. The fields 
of Na,O-SiO,, indicated by “M,’’ and 2Na,0-CaO-3SiO:, indicated by 
“213,” will spread over the bounding triangle, but that of Na,O-2SiO:, 
indicated by “Di,” will be bounded by a closed surface in the smaller 
tetrahedron. It is highly improbable that any new compounds will be 
met with in any mixture obtainable by adding up to 50% B,O; to any 
commercial glass composition, and the general course of the devitrifica- 
tion curves as further additions are made will have the same general 
shape as those whose experimentally determined shape is shown in Fig. 3. 
In all cases the effect of the addition of B,O; to glasses in or near the devi- 
trite field will be to lower the liquidus temperature and reduce the ten- 
dency toward devitrification, with the exception of glass in or near the 
tridymite field, and containing about 10% of CaO. In these cases the 
effect will be to lower the liquidus temperature of the first 1 or 2% BO; 
added, and to reduce the tendency toward devitrification for a greater 
addition, but with amounts of B,O; as great as 4 to 5% the benefit will 
be slight, if any. 

Aprit, 1932 
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IV. Some Studies on the Adherence of Enamels to Cast Iron 


By Artnur McK. Greaves-WALKER AND R. M. Kino 


ABSTRACT 


Sheet-steel enamels with varying amounts of cobalt, nickel, and manganese oxides 
were applied to cast iron. Their impact resistance was determined and a study of 
contact zones was le 


I. Introduction 


Unfortunately most of the studies of enamel adherence have considered 
only the specific case of cobalt oxide ground-coat adherence to sheet steel. 
The adherence of white enamels to gold, copper, and cast iron has been 
given only casual consideration. 

Adherence of white enamels to cast iron without the cobalt ground coat 
used on‘ steel has been credited to the cast iron being more porous and 
having a rough sandblasted surface. Analysis of the enamel-metal con- 
tact surface makes these assumptions highly improbable. 


II. Study Outline 


(1) Metal base: cast iron. 

(2) Enamels: (a) commercial enamel and ()) simple glass, same as that 
used by Rueckel and King.' 

(3) Oxides for promoting adherence: (a) manganese, (b) cobalt, and 
(c) nickel. 

(4) Percentage of oxide: 0.0, 1.25, 2.50, 5.00. 

(5) Firing — (a) air, (b) nitrogen, and (c) oxygen. 

(6) Tests: drop hammer impact. 


All of the enamels were prepared in 2000-gram batches, with controlled 
. fineness and consistency, and sprayed to the same thickness on small cast- 
iron test pieces. The enameled pieces were fired in a closely controlled 
furnace. The best firing results were obtained by introducing the enamel 
when the furnace was at a temperature of 1250°F. The commercial ground 
coats were finished in five minutes at a temperature of 1500°F. In the 
case of the simple glass enamels, a firing time of seven minutes and a finish- 
ing temperature of 1550°F were used. 

(a) There was no noticeable difference in 
(1) Genesal Observations gloss of the enamels fired in oxygen and 
nitrogen atmospheres. The surface of those fired in air, however, was 


noticeably poorer. 


* Presented at the Annual Meeting, AMericaN Ceramic Society, Washington, 
D. C., February, 1932 (Enamel Division ). 

Ww. C. Rueckel and R. M. King, ““Mechanics of Enamel Adherence, II. Effect 
of Composition and Firing Atmosphere on the Adherence of Ground- Coat Enamels,’”* 
Jour. Amer. Ceram. Soc., 14 [10], 782-88 (1931). 
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(6) The color both of the commercial and simple enamels was lighter 
in shade when fired in nitrogen than when fired either in oxygen or air, 
with practically no difference in the case of the latter two. 

(c) Im many cases the reddish purple color of the manganese glass 
entirely disappeared, due apparently to the mutual decolorizing action 
between manganese oxide and iron compounds dissolved in glass. This 
indicated a solution of the iron in enamel. 

(dq) In some cases there was a precipitation of some element or com- 
pound which produced a mat effect on the surface of the enamel and re- 
duced the glass. This phenomenon was most pronounced when 5% nickel 
oxide was used. Nickel oxide did not produce the tendency to crawl as 
observed by Rueckel and King* and by Cooke.’ 

(e) The cobalt oxide enamels were, on the whole, best in appearance 
with those containing manganese and nickel oxides following in order. 

Table I gives the impact data obtained with cast 
(2) Impact Da iron, along with values for some enamels on sheet 
steel obtained by Schwartzwalder‘ as a check on Rueckel’s work. 

In no case is the impact resistance of an enamel on cast iron less than 
steel; in fact in the case of cast iron the impact resistance is always greater. 

Firing in nitrogen and oxygen notably increases the adherence of each 
type of enamel containing cobalt oxide over that obtained when fired in air. 

Firing in nitrogen and oxygen changes the adherence of commercial 
enamels containing nickel oxide very little on the average, as compared 
with firings in air, but there is a marked increase in the case of the simple 
glass containing nickel oxide. 

In the case of enamels containing manganese oxide, the adherence of 
those fired in nitrogen and oxygen as compared with those fired in air is 
lower for commercial enamels and about the same for the simple glass in 
nitrogen and higher in oxygen. 

Commercial enamels containing cobalt, nickel, and manganese oxides 
have about the same adherence to cast iron when fired in air. 

Nickel and cobalt oxides have about the same adherence when fired in 
air. Manganese oxide imparts slightly less adherence. 

In nearly all variations of atmosphere, enamels containing the special 
oxides have an adherence greater than the enamel containing no 
special oxide. 

III. Relation of Thickness to Adherence of Test Piece 

A thick piece will not yield to rough handling as readily as will a thin 

piece, hence the adherence of an enamel need not be so great in the case of a 


* See footnote 1. 
*R. D. Cooke, “The Effect of Furnace Atmosphere on the Firing of Enamels,” 
Jour. Amer. Ceram. Soc.,7 [4], 277 (1924). 

4 See Part VI of this series, p. 483. 
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thick part, assuming of course the same degree of usage. Thus it may be 
that a white enamel which does not stick sufficiently well to sheet steel 


might adhere to cast iron. 
A glance at the data in Table I shows that in every case the impact resis- 
Tasie I 
CoMPARISON oF IMPACT VALUES OF ENAMELS APPLIED TO SHEET STEEL AND 
Cast 
Commercial Enamel 
ae On Sheet Steel On Cast Iron 

oxide (%) ‘Air Nitrogen Oxygen ‘Air Nitrogen Oxygen 
0.00 12 12 8 28 32 40 
1.25 CoO 26 16 16 38 50 48 
2.50 CoO 18 18 18 34 42 48 
5.00 CoO 18 18 13 38 40 48 
1.25 NiO 18 14 10 25 35 35 
2.50 NiO 26 17 14 35 40) 33 
5.00 NiO 18 13 12 35 28 

1.25 MnO 12 12 10 40 30 35 
2.50 MnO 13 14 12 30 32 30 
5.00 MnO 15 16 12 40 32 40 

Simple Glass 
0.00 4 3 5 25 38 40 
1.25 CoO 34 15 18 40 42 55 
2.50 CoO 20 17 20 30 35 55 
5.00 CoO 14 19 20 30 45 50 
1.25 NiO 16 10 20 40 48 48 
2.50 NiO 18 14 16 40 45 52 
5.00 NiO 18 16 16 30 45 48 
1.25 MnO 6 3 8 28 35 48 
2.50 MnO 6 4 9 34 25 50 
5.00 MnO 6 5 10 34 32 48 
Nore: All values should be multiplied by 490,250 ergs to obtain energy values. 


TABLe ITI 


Impact RESISTANCE VALUES FOR COMMERCIAL ENAMELS ON SHEET STEEL 
AnD Cast IRON 


Flat Rest® Concave Rest> 
On cast iron 
Commercial On steel '/¢-in. plate 1/--in. plate Sheet steel 
enamels 26-gage 20-gage (sandblasted) (sandblasted) 26-gage 20-gage 

Sheet-steel 

ground coat 24 21 19 60-2 8-10 12-15 
Cast-iron 

single coat 39 24 21 60-4 30-35 . 380-35 


* Flat rest: Sheets supported by '/s-inch steel plate. 
Concave rest: A metal block with a slight depression is placed under pieces tested. 


tance of a given enamel on cast iron is greater than on sheet steel. On first 
thought this seems to establish the fact that rigidity is a determining factor 
in adherence. Such a conclusion, however, does not take into consideration 
the possibility that this increased adherence may be due to an intrinsically 
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greater attraction between the enamel and the cast iron. To determine 
this the data in Table II were obtained. 


, (1) A cast-iron enamel on cast iron has a better 

(1) Conclusions impact resistance than a sheet-steel ground coat on 
sheet steel. This is 
substantiated by 
other tests made on . 
several cast-iron and 
ground-coat enamels. 

(2) Cast-iron 
enamels on sheet 
steel have as good an 
impact resistance as 
a standard sheet- 
steel ground coat on 
sheet steel. It should 
be said that when a 
white enamel fails Fic. 1. 
under impact a 
greater area is chipped off than Be eling a cobalt oxide ground coat fails. 

(3) The data are conflicting in regard to thickness versus adherence, 
but there is considerable evidence to support the conclusion that a varia- 
tion in the nature of the metal plays a much more important part than a 
variation in thickness of the metal. 


IV. Metallographic Study of Cast-Iron Enamel Contact Zones 


Specimen A (Fig. 1) shows the contact line of a commercial cast-iron 
enamel fired in air. A higher impact value (42) was obtained for this 
enamel than any one 
of the sheet-steel 
series. The contact 
line is.very irregular. 
There is a marked 
solution of iron. 
The enamel struc- 
ture is vesicular. 

Specimen B (Fig. 
2) shows the contact 
line of another com- 
mercial cast-iron 
enamel fired in air. It has a low impact value (25). The contact line is 
even and fairly well defined. There is apparently a slight solution of iron. 

A commercial sheet-steel enamel containing no special oxide and fired 
in air on cast iron had an impact value of 28; the contact line was fairly 
even and well defined, indicating uniform solution of iron. 

A commercial sheet-steel ground coat containing 1.25% cobalt oxide and 


Fie. 2. 


4 
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fired in air on cast iron had an impact value 28. Comparing these with 
similar photographs of a sheet-steel enamel containing no special oxide 
on sheet steel, in no case is the contact line of the cast-iron enamel 
rougher. In some cases it is smoother 
than the sheet-steel lines (see Fig. 3). 
The impact values are greater for all 
enamels on cast iron. The lowest of . 
these values are greater than the highest 
obtained for cobalt ground coats on 


Fic. 3—Commercial glass, oxide, 
The impact values of all enamels 


employed on cast iron were greater 
than on sheet steel, indicating that the impact resistance of sheet-steel 
than to sheet steel. 

The impact resistance of a cast-iron enamel on cast iron is greater than 

. that Of a sheet-steel ground coat on sheet steel. 

The contact line between a cast-iron enamel and cast iron is no more 
rugged than the contact line between a sheet-steel ground coat (minus 
cobalt oxide) and sheet steel, yet the adherence is greater in the case of 
castiron. Again the addition of cobalt oxide in a cast-iron enamel smooths 
the line of contact and increases the adherence. Hence the roughness or 
porosity of cast iron is not a determining factor in the adherence of an 


enamel thereto. 


metallographic work, and the support of a Tat: Beta Pi Fellow- 


ship. 
DEPARTMENT or CeRAMIc ENGINEERING 


Vv. A Study of Enamel-Metal Contact Zones by Chemical Methods 


By Georce H. Spencer-Srronc anv R. M. Kino 


ABSTRACT 
Analyses were made of the material from the steel-enamel contact zones of a series e 
of enamels containing varying amounts of cobalt oxide. The impact resistance of 
these enamels was determined and a method for determining cobalt in enamels was 
developed. 


I. Introduction 
This study involved the preparation and application of a series of 
enamels containing from 0 to 2.2% cobalt oxide with an increment of 
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0.2%, the testing of the series for resistance to impact, the determination 
of thickness of fired enamel coat, the removal of the enamel from the steel, 
the examination of the series under the petrographic microscope, and 
finally its analysis for iron content. 

The ground coat for this study was a successful commercial ground 
coat which has been used in previous investigations on enamel adherence. 
Its raw batch formula is as follows: 


(%) (%) 
Borax 30.0 Fluorspar 6.0 
Potash feldspar 26.8 Cryolite 1.9 
Flint 20.8 Sodium nitrate 5.0 
Soda ash 9.5 — 


Totalraw batch 100.0 


Cobalt oxide was added to the raw batch as required. The frits were 
smelted in 2000-gram batches in iron-free crucibles, quenched in water, 
and dried. The enamel-mill batcheswere made thus: To 1000 grams of frit 
were added 450 grams water, 60 grams Vallendar clay, 5 grams borax, 
and 2.5 grams magnesium carbonate. The enamels were ground in gallon- 
size ball mills turning at 50 r.p.m. for a period of from 2'/, to 3 hours. 
Milling limits were from 2.5 to 5% on 200-mesh sieves. The enamels were 
applied to freshly pickled test pieces of enameling iron and fired in a spe- 
cially constructed enameling furnace at a temperature of about 1550°F. 


Il. Testing and Examination 


(1) Impact tests were made on the pile-driver type of impact machine 
used by Rueckel.'! A convex rest of */;-inch radius and a 500-gram drop 
weight were used. 


TaBLe I. EXPERIMENTAL DaTA 


M Thickness Resistance to impact Iron content ) 
(%) (inches) (X 490,250 ergs) Found > sess 
0.0 0.0094 5.1 4.203 5.33 
0.2 0.0077 9.1 2.173 3.32 
0.4 0.0076 9.7 4.32 6.57 
0.6 . 0.0086 9.7 4.785 8.24 
0.8 0.0063 10.7 3.287 4.01 
1.0 0.0055 9.75 4.487 4.95 
1.4 0.0078 hs 10.7 3.795 6.95 
1.6 0.0112 9.5 2.845 6.37 
1.8 0.0053 8.9 5.67 6.00 
2.0 0.0089 7.5 5.423 9.75 
2.2 0.0076 7.9 6.470 9.95 


(2) The thickness of the enamels was measured by means of a microme- 
ter caliper. 

(3) For petrographic examination splinters of the enamels were chipped 
off the steel and powdered. 


1 See footnote 1, p. 476. 
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(4) Chemical analysis for iron was made by a modification of calori- 
metric method with potassium thiocyanate. : 


Table I of experimental data gives the results obtained from thick- 
ness measurements, impact tests, and iron determinations. 
Ill. Analysis and Discussion of Results 

The thickness of the enamels is not the same. While 


(1) Thickness this difference may not materially affect the impact- 
resistance values, it does influence the 
i \ iron content since the amount dis- 


: ~ solved depends primarily upon the 
area of enamel in contact with metal 
rather than weight, and the iron déter- 
mination was made on a weight basis. 
The “corrected” iron content takes into 
account the thickness of the enamel. 


Impact. resistance 
490,250 ergs 


@ © 


Figure 1 shows the 
variation of impact 
resistance with the 
E, cobalt oxide content. The impact re- 
¢ ala | sistance reaches a maximum at about 
 # 2 0.8%; it remains about the same up to 
pan meme 14% and then falls gradually as the 
Fic. vs. cobalt cobalt oxide concentration becomes 
greater. 
The data indicate that the solution of iron increases as 
(3) Chemical the cobalt oxide content 
- Analysis 


of the enamel increases. 
(4) Microscopic ofa lacy struc 
tion acy 

ture of crystals was 
noted in the contact zone. In the 
enamel containing no cobalt oxide the 
only difference between the interfacial 
layer and the outer enamel was a darker 
color, probably due to dissolved iron oxide. 
As the cobalt oxide content increased, 
black points appeared in the enamel Fic. (180 
phase of the contact zone. A slight 
lacy structure appeared with 0.8% cobalt oxide and became more pro- 
nounced as the cobalt oxide reached 2.2%, where this lacy structure was 
very pronounced (see Fig. 2). This structure is apparently metallic in 


7 
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character, as it is strongly magnetic and gives off hydrogen upon treat- 
ment with dilute hydrochloric acid. 

"IV. Conclusions 
(1) The impact resistance of the cobalt oxide ground coat studied 


reaches its maximum with from 0.8 to 1.4% cobalt oxide. The impact 
resistance decreases with larger percentages. 

(2) The iron content of the enamel increases as the cobalt oxide con- 
tent increases. 

(3) An interlacing structure of needle-like crystals occurred in the 
enamel phase. These needles are metallic in character as evidenced by the 
fact that they are magnetic and give off hydrogen on being treated with 
dilute hydrochloric acid. 

Acknowledgments The authors wish to acknowledge the assistance and advice of 
C. W. Foulk in the analytical procedures and of W. J. McCaughey 
for aid in the microscopic work. 


VI. A Petrographic, Metallographic, and X-Ray Study of Enamel-Metal 
Contact Zones 


By Kar. AnD R. M. Kino 


ABSTRACT 


I. Introduction 

The work of Rueckel and King' showed the effect of additions of oxides 
of cobalt, nickel, and manganese on the physical adherence of sheet-iron 
enamels when fired in normal, oxygen, and nitrogen atmospheres. They 
also found that solution of the metal surface was evidently taking place, 
the amount either increasing with an increase in the special oxide content, 
or the solution was made more uniform since the enamel containing no 
special oxide showed jagged edges of the metal protruding into the enamel, 
and on addition of special oxides this contact line became smooth. ~- 

The present work confirmed the results of this previous investigation 
and continued with petrographic, X-ray, and additional metallographic 
work on the same series of enamels. 


1W. C. Rueckel and R. M. King, ““Mechanics of Enamel Adherence, II. Effect 
of Composition and Firing Atmospheres on the Adherence of Ground-Coat Enamels,” 
Jour. Amer. Ceram. Soc., 14 [10], 782-88 (1931). 


; 
| 
4 
2 ‘ 
DEPARTMENT OF CERAMIC ENGINEERING 
Onto State UNtversiry 
Co._umsus, Onto 
wi 


SCHWARTZWALDER AND KING 


Il. Petrographic Examination 


On removing splinters of enamel from several enamel test pieces, a 
dark layer could be seen with the naked eye on the part nearest the metal. 
These splinters were ground and examined under a petrographic micro- 
scope. The index of refraction of the glass increased considerably from 
the outer surface of the enamel to the point of contact between the enamel 
and the metal showing that solution of the metal surface had taken place. 
There also could be seen a dark crystalline mass dispersed through .the 
enamel near the metal contact, with a much heavier layer at the metal 
surface itself. The crystals were found to be magnetic by passing a cobalt 
magnet over the sample under the microscope. 


: 1.25% Co;O,: black dendritic structure and 
well dispersed as thread-like needles with a 


few solid patches; magnetic. 
(Normal Atmosphere) 2.5% Co;0,: similar to 1.25% but a larger 
amount of crystallization; a much thicker mass appears near the contact 
line; magnetic. 
5.0% Co;O,: heavier near contact line; threads did not seem to pene- 
trate the enamel very far; magnetic. 


The enamel near the crystals appeared light to dark gray in color, having 
lost the blue tinge still present in the remainder of the enamel. 


1.25% NizO;: thread-like structure in the 
cobalt enamels not present; crystals appeared 
(Normal Atmosphere) °° dots through the enamel with a layer near 
the contact; slightly magnetic. 


2.5% NizOs: larger crystals appear, but they are not continuous as with 
the cobalt enamel; magnetic. 

5.0% NigO3: very definite layer near the contact with fair dispersion 
above this; magnetic. 


These enamels show a total absence of the thread-like structure typical 
of the cobalt oxide enamels. The crystalline phase itself, however, is 
very similar to that present in the cobalt oxide enamels. These crystals 
were not identified under the petrographic microscope as they were opaque. 

The manganese and no-special-oxide enamels did not show any crys- 
tallization in the enamel itself, but only dark smudges on the canmel next 
to the metal contact and this was not magnetic. 


III. Metallographic Examination 


The microphotographs previously taken by Rueckel® were again ex- 
amined to see whether the crystal phase easily seen under the petrographic 


* See footnote 1, p. 483. 
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microscope could be identified. Upon closer examination the dispersion 
of this phase which appeared similar to the metal phase in some, but not all, 
could be seen, seeming to depend upon the manner in which the sections 
examined had been ground and polished. 

The specimens having the highest impact values were made up, polished, 
and examined. Etching with hydrofluoric and picric acid failed to dis- 
close any outstanding characteristic. 

To develop crystallization that was known to take place and facilitate 
the identification of the crystal phases present, four enamels were treated as 
follows: 


A piece of sheet ingot iron was imbedded in each of the enamels: 1.25% 
cobalt oxide commercial enamel, 2.5% nickel oxide commercial enamel, 
5.0% manganese commercial enamel, and zero special oxide commercial 
enamel. The enamel and ingot iron 
were placed in a fireclay crucible, 
heated to 1550°F for one hour, and 
allowed to cool for 24 hours. Sec- 
tions. were made up, polished, and 
examined under a metallographic 
microscope (see Fig. 1). 
Dendrites were seen 
greatest in quantity 
at a definite distance from the 
metal face. Marked solution of 
the metal face took place, the enamel 
having eaten its way through the 
metal. The crystals a peared as Fic. 1.—1.25% cobalt oxide enamel 
long chains, and, on being etched, Sowing dendrites of alpha iron in en- 
looked like the metal phase iteeif, 50). 
(2) Commercial Crystallization did not take place in long chains 
Nickel E a on at such long distances from the metal face. 
Marked solution of the metal face had taken place, 
the enamel having eaten its way through the metal. Between the metal 
face and the recrystallized material there is a layer of enamel. In the 
case of the nickel enamel there was very little crystallized material in this 
area. Slightly more had occurred in the cobalt oxide enamel, some of 
the crystals starting from the metal face itself. The polishing of the speci- 
men may affect this. 

Enamels containing zero special oxide and 5% manganese oxide showed 
no crystallization, the enamels becoming dark brown in color showing that 
the metal had been taken into solution; and on removing the enamel from 
the metal the metal face appeared bright. 


(1) Commer- 
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IV. X-Ray Examination 

The crystal phase was examined by the X-ray. The same samples as 
used in the previous metallographic work were employed. The enamel 
was chipped from the sample at a definite distance from the metal face to 
avoid contamination from the original iron, ground through a 360-mesh 
screen, and examined under the petrographic microscope. It was neces- 
sary to remove as much of the glass as possible to give as much of the 
crystal phase as could be obtained. 

The General Electric diffraction apparatus, using a Coolidge type X-ray 
tube with a molybdenum target, was employed to obtain a diffraction 
pattern on a photographic film. The distance of the lines from the un- 
deviated ray and the intensities were recorded. The diffraction pattern 
indicated that the fundamental space lattice of the crystal was cubic and 
was identical with the pattern obtained for alpha iron. 

The work was then duplicated with enamel splinters removed from the 
test pieces. The crystals were very fine and more diluted with glass, — 
giving much fainter lines on the photographic film. In addition to the lines 
corresponding to the previous films there appeared additional lines showing 
one or more additional crystal phases present. 


V. Conclusions 


(1) Oxidation of the iron took place with no special oxides and man- 
ganese enamels. 

(2) The oxide and metal surface in contact with the enamel dissolved. 

(3) Alpha iron was reprecipitated at the surface of the metal face and 


in the enamel itself. 
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VII. Further Studies of Enamel-Metal Contact Zones by Microscopic 
and Metallographic Methods 


By G. H. Spencer-Srrono, J. O. Lorp, anp R. M. Kino 


ABSTRACT 
This paper reports the results of a continuation and confirmation of Schwartz- 
walder’s work. 
I. Introduction 


Spencer-Strong and King' reported the presence of dendrites in the 
enamel phase of the cobalt oxide ground-coat sheet-steel contact zone. 


1 See Part V of this series, p. 480. 
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Schwartzwalder and King* have confirmed the formation of these dendrites 
and obtained X-ray data that indicated them to be composed of alpha iron. 
The purpose of the present investigation was to study the influence of 
the time element in the formation and distribution of these dendrites. 


II. Metallographic Investigation of Commercial Enamels 


(1) Samples Enamels studied in this investigation were taken from a 

number of enameled stove parts and signs. They in- 
cluded ground coat 
alone, ground coat 
plus one cover coat, 
ground coat plus two 
cover coats, and 
ground coat plus six 
cover coats, thus 
giving a considerable 
1G. 1.—Commercial ground-coa ena wi one cover 
ih tas through the coat. 1650 X. 


Several specimens were studied under low 

a Magnification magnification, 100 X. All showed a fringe 

y of dendrites extending into the enamel. The 

length and shape of these particles indicate that they are the result of re- 
precipitation rather than solution. 

Improvements in 

polishing technique 

made possible a study 

of the dendrites at magnifications of 

1650 X. Existence of dendritic forma- 

tions both in contact with and separated 

from the metal are plainly shown (see 

Fig. 1). 
III. Relation of Firing Time to Dendrite 
Development 


Enameling-iron cups, inch in diameter 
and */, inch in depth, were filled with 
Fic. 2.—Firing time vs.dendrite enamel and allowed to stand in a furnace 
aos time 40 minutes. gt g temperature of 1550°F for periods of 
fs 10, 20, and 40 minutes, respectively. Sec- 
tions were made through the cups. The length of the dendrites increased 


almost in a direct ratio as the firing time increased (see Fig. 2). 


* See Part VI of this series, p. 483. 
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IV. Identification of Dendrite in Enamel 


(1) Because the dendrites are opaque the question of their being alpha 
iron can not be determined petrographically. The X-ray is of doubtful 
value because the amount of dendritic material is small and because of 
the possibility of some of the sheet metal being present in the chipped-off 
sample. 

(2) With the metallographic microscope the dendrite material seemed 
to be identical in color (brightness by reflected light), etching characteristics 
(pitting upon prolonged etching), and scratch hardness (as revealed by 
fine polishing scratches) with the body of the sheet. The brightness of 
the polished dendritic areas could have been produced only by a metal sur- 
face. Where the dendrite crystals were contiguous with the body of the 
sheet, no line of demarcation appeared. 

(3) Alpha iron etches readily in dilute nitric acid, the surface taking 
on a finely pitted or roughened appearance. There was no difference in 
appearance of fhe surface of the dendritic areas and those of the metal 
sheet. 

(4) Finally, the scratches which extended across from the metal sheet 
to the dendrites showed about the same depth in both portions. 

(5) Since the white area in the microstructure of the low carbon steel 
sheet is what is commonly known as ferrite or alpha iron, the dendrites, 
which are unquestionably of the same material, must be alpha iron also. 

(6) Dendrites represent the form in which metal normally crystallizes 
from molten metal, aqueous solution, or any nonmetallic liquid which holds 
compounds of the metal in solution. They are crystals with branches or 
twinnings occurring periodically, giving an appearance variously described 
as fern-like, tree-like, or tooth-like, the latter term being the one from which 
they derive their name. Sections through dendrites reveal periodic repeti- 
tions of structural form, although where the dendritic material is small in 
amount this may not be immediately recognized. 


V. Petrographic Study of Commercial Ground Coat 


The development of dendrites in enamels, as seen under the petrographic 
microscope, as the cobalt content of an enamel is increased has been re- 
ported.* Dendritic formations were found also in commercial ground-coat 
enamels. 


VI. X-Ray Study 


X-ray spectra were studied of finely ground splinters of enamel in which 
the contact layer had been concentrated as much as possible by the use of an 
electro-magnet. 


3 See footnote 1, Part V, p. 480 and Part VI, p. 483. 


MECHANICS OF ENAMEL ADHERENCE, IV-VII 489 


The commercial ground-coat enamels showed the presence of several 
crystalline phases, making an accurate interpretation of the spectra im- 
practicable. 

The 2.2% member of the cobalt oxide ground-coat series showed alpha 
iron. 

VII. Conclusions 


(1) The presence of metallic dendrites in commercial enamels is shown. 

(2) These dendrites are similar to dendrites in laboratory cobalt ground- 
coat enamels and in enamel in which enameling steel had been soaked. 

(3) The dendrites in these latter enamels were identified as alpha iron 


through their X-ray spectra. 
VIII. Comment and Discussion 


The data submitted are evidence enough to establish the presence of 
alpha iron as a constituent of the contact zone of sheet-steel and cobalt- 
oxide ground coat. This alpha iron is present in the dendritic form. 

While the proof for the presence of alpha iron in nickel-oxide ground coats 
and its absence in ground coats containing manganese oxide is not so evi- 
dent, there are some data in substantiation. 

Photomicrographs showed a variation in the distribution of the alpha- 
iron crystals; hence it is quite possible that the secret of ground-coat ad- 
herence and the prevention of defects can be found in the proper control 
of the formation, size, and distribution of the alpha-iron crystals. The 
ground-coat composition, quality of the steel, and temperature and rate of 
firing and cooling should all have a bearing on alpha-iron dendrites. The 
old question of quality of enamels fired in ‘‘box’’ furnaces where quick 
cooling takes place versus the quality of those fired in the continuous fur- 
nace where slow cooling takes place, may properly be raised in this connec- 
tion. 

The incorporation of metals in melts and their subsequent precipitation 
is not unknown. Ebell‘ found that when suddenly chilled, glass containing 
metallic copper is colorless but as the glass is gradually warmed the 
copper “‘condensed”’ into flakes from what is believed to be its saturated 
solution in the glass. Ebell produced an analogous precipitation in silver 
glass. Zsigmondy,’ however, contends that silver first goes into solution 
in the glass as oxide, but is subsequently reduced to the metal (presumably 
in the furnace atmosphere) and is finally found dispersed in the chilled 
glass. Still another investigator® claims that the action between silver 
salts and glass is a typical exchange reaction similar to that between zeolites 


* Ebell, Dingler’s polytech. J., 213, 53 (1874). See also L. Jatschwesky, Verhandl. 
Russ. Akad. Ges., 37, 57; Z. Kryst., 34, 700. e 

5 Zsigmondy in Colloid Chemistry, by Jerome Alexander, Vol. I, p. 693. 

* Jerome Alexander. Colloid Chemistry, see footnote,-p. 693, Voi. I. 
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and salts of other metals. It is generally agreed among metallurgists that 
reciprocal oxidation and reduction reactions take place between the iron and 
other metals in open-hearth slags; the direction in which the action goes 
depending upon the relative concentration of these elements and the 
acidity or basicity of the slag. 

The above comments and citations suggest two general courses for 
further study of the broad problem of the mechanics of enamel adherence. 


Investigation of the relation of the formation 
(1) Commercial Phase and distribution of alpha iron to the technique 
of enamelware manufacture, i.e., relation to defects, temperature of firing, 


rate of cooling, etc. a 

1) A study of the mechanism by which this 
0. Soles RE dendritic alpha-iron structure is formed. Four 
possibilities are suggested by this study: (a) solu- 
tion of iron as oxide and subsequent precipitation as iron; (b) a recip- 
rocal oxidation and reduction reaction between the iron and some ele- 
ment in the enamel; (c) an exchange reaction analogous to the so-called 
zeolite reaction, and (d) a true solution of the metallic iron by the enamel. 
(2) A study of the broad problem of the equilibrium between various 

metals and melts of various compositions. 
Acknowledgments The authors gratefully acknowledge the assistance and advice of 
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SHEET-IRON ENAMELS 
A Discussion of Plant Problems* 


By Roperr B. Scmaar 


ABSTRACT 
The corrective effect of a soft enamel in copperheading is shown. Pearlite in the 
steel is the basic cause of copperheading. Fishscaling is caused by gas from the steel. 


I. Copperheading 

The formulas in Table I represent approximately the difference between 
the modern non-copperheading ground coats and the old style ground 
coats that would copperhead on the slightest provocation. Ground 
coats Nos. 82 and 93 (used in combination, 30% of No. 82 and 70% of 
No. 93) are fairly effective in the elimination of copperheads, whereas the 
ground coat, ‘‘A’’ will copperhead if there is any such tendency. They 
illustrate clearly the difference between the old and new ground coats. 


* Presented at the Annual Meeting, AMERICAN CERAMIC Soctety, Cleveland, Ohio, 
February, 1931 (Enamel Division). Revised copy received April 15, 1931. 
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The marked difference is primarily in the borax content and secondarily 

in the use of a soft glass (No. 82) in combination with a hard glass. 
Il. Effect of Soft Glass 

Increase in B,;O; is not the only factor in eliminating copperheads. 
Almost any glass that is soft enough, regardless of its composition, will 
tend to eliminate copperheads when used with a hard glass. 

Ground coat No. 82 is made more fusible (softer) not alone by the use 
of more B,O; but also by the use of fluorspar. 


I 
Formu.as or Test Grounp Coats Grounp-Coat Mitt FormuLas 
No.82 No. 93 A 
Feldspar 300 280 280 
Flint 110 200 200 
Borax 350 360 300 Frit No. 82 30 Frit “A” 100 
Soda ash 50 50 100 Frit No. 93 70 
Niter 40 40 45 Clay 7 7 
110 50 60 

Cobalt oxide 6 6 5 
Nickel oxide 4 4 
Manganese dioxide 10 10 10 

Total 980 990 §61000 


Each of the cases of Table II represents a piece of steel which has 
been enameled with ground coat. 


(a) All pieces pickled in the same “basket.” 

(6) All four pieces in the same vertical column fired together in an 
electric furnace. 

(c) Furnace temperature maintained at 1560°F during all firings. 


Note: After this paper was presented the experiment was repeated except that the 
pieces were nickel-dipped during the pickling process. This experiment established the 
contention that nickel dipping reduces the tendency of this particularly bad iron to boil 
and fishscale and showed that nickel dipping may be expected to be beneficial as an aid 
toenameling. It is well known that this nickel treatment reduces fishscaling tendencies, 
and ground coats which could not be used because of fishscaling without the treatment 
would give satisfaction with it. It is now apparently established that boiling and, 
consequently, copperheading are also much reduced (though probably not eliminated) 
by this treatment. In the foregoing experiment none of the B-1 and B-2 pieces fish- 
scaled, and the tendency of the * ‘A”"* ground coat to copperhead (B-2) was nearly elimi- 
nated. The pieces marked “violent boiling” boiled only about one-half as badly with 
the nickel treatment. 


G-1 is a modern non-copperheading ground coat (so-called) on good 
steel, that is, steel that may always be depended upon to give good re- 
sults. G-2 is the “A” ground coat of Table I on the same kind of readily 
enameled steel. 

B-1 is a non-copperheading ground coat (30% No. 82, 70% No. 93) on 
steel that has given considerable difficulty in plant work. B-2 is the old 
type of ground coat (‘‘A’’ of Table I) on the same steel. 


4 
7 
4 
q 


These pieces were pickled in the 
i same basket, at the same time, and 
: under exactly the same conditions, 
so pickling in this case may be 
neglected as a factor. 
. Four pieces were fired */, minute 
at 1560°F. This temperature was 
chosen because copperheading is 
ES aggravated to a certain extent at 
lower temperatures. 

The four pieces listed in the 
second column were fired in the same 
manner as those in the first column 
except that the time was one minute. 
Those in the third column were 
fired 1'/, minutes, in the fourth 1'/, 
minutes, in the fifth 1*/, minutes, 
in the sixth 3'/, minutes, and those 
in the’seventh column 5 minutes. 

Five minutes represents a good 
average firing time for this par- 
ticular enamel which matured at 
1560°F. 

There was no variation in the 
firing between any of the four 
pieces in any one column. All four 
pieces in the column were fired at 
the same time in the same furnace. 

The first column represents the 
ground coat just before it started 
to fuse (*/, of a minute). The 
second represents the ground coat 
after it had begun to fuse and gloss 
over. * The next four columns rep- 
resent intermediate steps in the 
firing and finally the last column 
shows the ground coat thoroughly > ie 
matured. 

There was nothing to be observed 
in the first column, but marked 
effects were shown in the second 
column. There was a slight distur- 
bance in Nos. 1 and 2 (column 2) 
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ground 
82-93 
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process of 


_ development) 


4 
1560°F 
OK 
OK 
Fishscale (no 


(steel visible 


_ at bottom) 


Fused 


boiling 
Unfused | Violent 


boiling 


boiling 
Unfused | Violent 


Unfused | Very slight | Fused over 


boiling 


Unfused | Very slight | Fused over 


G-1 

Good iron 
G-2 

Good ‘iron 
B-1 

Bad iron 
B-2 

Bad iron 


but not enough to do any damage. Pieces Nos. 3 and 4 on the steel 
that gave trouble showed marked disturbance caused by the evolution of 
gas from the sheet; bubbles appeared through the ground coat. 

Column 3 showed another change. The pieces in the first and second 
rows quieted and no further evolution of gas could be observed. Nothing 
was apparent except what would be expected on a good piece of steel. 

On the piece having the non-copperheading ground coat, in the third 
row (column 3), the bubbles burst and the ground coat flowed down 
and closed them up; therefore this piece also seemed to give promise 
of being non-copperheading. 

On the fourth piece (column 3), the bubbles burst but the condition 
was entirely different. The steel at the bottom of the burst bubbles 
was perfectly bare. Its viscosity was so much greater than the double 
ground coat that it did not flow together; hence the steel was exposed. 

On further heating, this exposed steel oxidized. The progressive 
oxidation of the steel spots at the end of the firing formed copperheads 
which showed quite clearly. The fourth piece in row 7 was badly copper- 
headed. _ None of the others was copperheaded. 


Ill. Fishscaling 

Another interesting phenomenon is the influence of heat treatment on 
fishscaling. 

Every piece in horizontal rows 3 and 4 (Table II) fishscaled. This 
would seem to indicate that steel has a marked effect on the fishscaling 
properties of a ground coat. It was found that the evolution of gas from 
the steel sheets is really the underlying cause of practically all enameling 
difficulties. 

Another ground coat which did not fishscale on this particular bad 
steel, applied and fired in the same way as those in Table II, is exhibited. 
This shows that fishscaling may be overcome by proper composition of the 
ground coat. 

White coats over pieces Nos. 1 and 2 (column 7, Table II) enameled 
well. 

White coats over pieces Nos. 3 and 4 (column 7) boil in both the first 
and second coats. In piece No. 4 there is the necessity of covering copper- 
heads with white as well as covering the boiling. Naturally these two 
pieces, Nos. 3 and 4 (column 7), are not satisfactory. 

The continued evolution of gas on reheating this steel is demonstrated 
well by refiring one of these fired pieces (made like pieces 3 or 4, column 7) 
with the furnace held at the temperature of a white cover coat (1500°F) 
and gradually bringing to red heat. 

In regard to the steel itself, the first clue to the solution was furnished 
by Mr. Comstock of the Titanium Alloy Manufacturing Company. 


SHEET-IRON ENAMELS 493 
j 


494 SCHAAL 


Samples of good coats and of badly copperheaded material were sent to 
that plant for laboratory microscopic examination. 

The microphotographs showed that underneath the good areas or in 
the areas of steel which enameled perfectly, only ferrite grains could be . ‘ 
observed; whereas with bad steel, areas of pearlite in the steel could be 
distinguished extending sometimes close to the surface and always quite 
a number of areas with pearlite underneath the copperhead defects. - : 

G. W. McGohan of the American Rolling Mill Company suggested that 
before enameling these areas of pearlite might be massive cementite, 
which seemed to be a correct observation. They changed to pearlite 
on enameling. 

It is most interesting that the defects found in sheet-iron and cast-iron 
enameling are analogous. The causes of defects in steel enameling also 
result in cast-iron enameling trouble. 

The evolution of gas results from the reaction between the massive 
cementite and the iron oxide formed on the surface of the sheet, or possibly 
through the iron. It makes no difference whether the iron oxide is on the 
surface or is dispersed (except as it is dispersed through the iron); it can 
not be eliminated by removing the surface. The evolution of carbon 
dioxide may be explained in no other way except by the reaction between 
the cementite and iron oxide. 


RoBERTS AND Srove Co. 
Hatsoro, Pa. 


COMMERCIAL BUTANE AS A CERAMIC FUEL* 


By C. F. Gazene 


ABSTRACT 

The occurrence, manufacture, and utilization of commercial butane is discussed. 

It is compared with other gaseous fuels in respect to (1) theoretical thermal efficiency, 

(2) volume of products of combustion, (3) theoretical flame temperature, (4) rate of 

flame propagation, (5) specific gravity, (6) resulting quality of ware, and (7) cost per 

unit of available heat. Results of actual tests on an open-fire McDougal tunnel kiln 

using butane, in which these properties were considered, indicated that it is possible to 

substitute butane for coal-gas fuel with only minor adjustments in kiln, burner, or acces- 
sory equipment. 

I. Introduction 


Butane is one of the constituents of all natural gasoline and the com- 
mercial butane fuel consists of the volatile gases extracted from natural 
gasoline. It is liquefied by compression and shipped in high-pressure 
tank cars. Due to its high vapor pressure, the liquid butane is self- 
transporting from the storage tank to where it is to be used. It is then 
passed through a low-pressure steam-heated vaporizer. 


Il. Firing Characteristics 


The suitability and efficiency of fuels for ceramic kilns are determined 
by (1) theoretical thermal efficiency, (2) volume of products of combustion, 
(3) flame temperature, (4) rate of flame propagation, (5) specific gravity, 
(6) resulting quality of ware, and (7) cost per unit of available heat at the 
kiln operating temperature. 

The value of fuels can not be judged with accu- 
(1) Thermal Biisleny racy by gross B.t.u. values. It seems more 
advisable to consider the theoretical thermal efficiencies. 

The theoretical thermal efficiency of a fuel is the percentage of the gross 
heating value actually available. This efficiency varies for different 
kiln-operating temperatures and a fuel which at one temperature has a 
certain definite advantage compared with another fuel may lose this 
advantage at another temperature. 

Butane has a gross B.t.u. value of 3200 and producer gas, 150 (see 
Table I). Ona gross B.t.u. basis 21.3 cubic feet of producer gas would be 
required to perform the same amount of work as one cubic foot of butane. 
At 2400°F, however, the theoretical efficiency of producer gas is 21.3% 
and of butane, 40.7%. Therefore 40.7 cubic feet of producer gas would 
actually be required, instead of 21.3 cubic feet, to furnish the same amount 
of useful heat as one cubic foot of butane. 

With the exception of blue water gas, butane has higher theoretical 


* Presented at the Annual Meeting, American Ceramic Society, Washington, 
D. C., February, 1932 (White Wares Division). 
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thermal efficiencies for the entire range of kiln temperatures than any 


other ga7eous fuel. 

(2) Volume of Products a forming either a relative excess or de- 

of Combusti ciency of volume of products of combustion 
can not usually be utilized indiscriminately 

without extensive kiln construction changes. 

In open-fire tunnel kilns the effect of such volume differences on the 
ware may usually be controlled by ; roper kiln design and correct location 
of dampers. Where the products of 
combustion are excessive in volume a 
portion of them must be by-passed 
directly to the exhaust stack to pre- 
vent overheating of the ware in the 
preheating zone. The gases thus by- 
passed are exhausted at an excessively 
high temperature resulting in a direct 
loss of thermal efficiency. An increase 
in the volume of gases passing through 
the preheating zone results in higher 
rates of preheating, often too high for 
the ware being fired. It is improbable 
that any gaseous fuels would produce 
in the preheating kiln zone a deficiency 
of products of combustion. 

Figure 1 shows the volume of prod- 
ucts of combustion (perfect combus- 
tion) for one million available B.t.u. for a few gases. The calculations 
' were based on one unit of heat available for useful work rather than for 
one cubic foot of gas. 

Note: This seems advisable since equal volumes of different gases furnish different 
amounts of available heat and a comparison of their volumes of products of combustion 
based on equal volumes of fuel would be of little value. 

From the curves it is apparent that with perfect combustion at tempera- 
tures ranging from 1600 to 3200°F, the volume of products of combustion 
of butane varies from 0.27% greater to 0.1% less than retort coal gas 
depending upon the temperature, 18 to 44.9% greater than blue water gas, 
and 1.6 to 82.3% less than any of the other gaseous fuels listed. 

(3) ‘Th tical Flame The theoretical flame temperature is that tem- 
T ita perature to which the heat generated by com- 

' bustion can raise the products of combustion if 
all the heat remains in the products of combustion as sensible heat. In 
kiln firing this theoretical temperature is never actually attainable since 
it depends upon many detracting factors, such as slow combustion, in- 


complete radiation, incorrect 
proportion of air, etc., which 
prevent the realization .of the 
maximum temperature. 

A comparison of the relative 
order of the theoretical flame 
temperatures (Table I) and 
the theoretical thermal effi- 
ciencies of gaseous fuels 
shows that they are identi- 
cal. The theoretical flame 
temperature is directly re- 
‘lated to the sensible heat 
per cubic foot of products of 
combustion and the theoreti- 
cal flame temperature there- 
fore, is a property of gaseous 
fuels, which immediately offers 
an indication of the relative 
thermal efficiency. Butane is 
next to blue water gas in 
theoretical flame temperature 
value. 

Rate of flame 

propagation may 
of Flame 1. defined as the 
uniform rate at 
which the flame 
will move along a tube or 
container when filled with an 
explosive mixture of gas and 
air. This property of gases is 
of importance in regard to 
correct burner and tunnel 
designs. 

In the utilization of a fuel 
having a rapid rate of flame 
propagation, such as blue 
water gas, the burner orifice 
would necessarily be smaller 
to obtain the necessary 
velocity and therefore a 
greater number of burners 
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would be required to obtain the same equal heat distribution than would 
be the case when using a slow burning gas such as butane or other natural 
gases. 

Likewise, the burner tunnel size and shape is determined by the rate of 
flame propagation. For blue water gas a tunnel with very little increase 
in diameter at the exit would be most satisfactory, while for best results 
using butane a longer tunnel with greater flare would be used. The 
design in each case is obviously to so regulate the size and length of tunnel 
that a more uniform distribution of heat throughout the hot zone would 
be obtained. By proper design of burners and tunnels, combustion may be 
regulated so as to take place at that point in the combustion chamber 
where the results will be most effective. On kilns of large cross-sectional 
area, with a greater mass of ware to be fired, the long flame, or the slower 
rate of flame propagation, results in more efficient utilization of fuel, 
since combustion takes place about the ware which obtains the beneficial 
effect of flame temperature. A more uniform heat distribution is also 
obtained since hot spots are mostly eliminated. For such purposes 
blue water gas would give less uniform heat throughout the kiln than 
would be obtained with a gas with a slower rate of propagation, such 
as butane. 

A fuel with a slow rate of flame propagation can be fired on lower 
burner pressures with less danger of backfiring than can a more rapid 
burning fuel, since combustion is taking place fucther away from the 
burner orifice. The burning out of burner nozzles is likewise less liable 
to occur with the slower rate of flame propagation. The maximum rate 
of flame propagation for butane is 82.5 centimeters per second, compared 
with 158.5 centimeters per second -for coal gas, and 370 centimeters per 
-second for blue water gas. 

Specific gravity, although not as important as the 
other properties previously discussed, determines 
to some extent the miscibility of the gas with the air. With automatic 
proportioning of the air and gas where the theoretical amount of gas for 
perfect combustion is inspirated by the primary air, the specific gravity 
of the gas influences slightly the air-gas ratio when changing from one 
pressure to another. 
Butane contains no sulphur or other in- 
(6) Resulting Quality of Ware gredients which cause scumming or dis- 
coloration of the glaze or body. It has a constant, definite chemical 
composition. The composition of coal gas varies from time to time and 
for this reason it is difficult to maintain a definite kiln atmosphere. With 
butane it is possible to control the air-gas ratio accurately enough to obtain 
any desired atmospheric condition in the kiln without continually adjusting 
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(7) Cost There are several methods of comparison of fuel costs; the 
most logical basis, however, and one representative of the 
work accomplished, is cost per unit heat (one million B.t.u.) actually 
available in the products of combustion at the kiln operating temperature. 
Nore: It is not feasible to give fuel cost comparisons in dollars because this depends 

on freight rates and volume of fuel used. 
For a kiln operating at 2400°F on natural gas, such as is represented 
’ by curve 6 in Fig. 2, the maximum allowable rate on butane to equal 


the cost of natural gas used would be J 
3.6 times as much as the cost rate of 4 10 wrrens or avaltanie near HH 
natural gas. Or if the kiln were 
operating on butane, the maximum 3 
allowable rate on natural gas, if the ; 
cost is not to exceed that of butane, 
would be 27.6% of the butane rate. 2.0 
III. Comparison of Butane with 
Comparative tests were made ona ¢ 
McDougal tunnel kiln firing spark-plug § 
° 
insulators to 2400°F on a complete 
firing cycle of 15 hours. The analysis Seaesescuccceeeeuscececea! 
and physical properties of the pre- 
viously used coal gas are shown in 
Table I. The coal gas was reduced was 


ftom 6-inch line pressure practically to 

atmospheric at the inspirators, through the use of a 24-inch regulator. 
The combustible gas-air mixture was maintained by means of automatic 
proportioning equipment through which all of the combustion air passed 
and inspirated the correct amount of gas to maintain a predetermined 
kiln atmosphere. Two inspirators, one on each side of the kiln, were 
used for five burners on each side. The burner tunnels, 12 inches in 
length, were designed for combustion of coal gas to give the most uniform 
heat distribution throughout the firing chamber. 

When the kiln was changed over to butane, the following minor changes 
in burner equipment were made. Since, at the kiln-operating tempera- 
ture of 2400°F, one cubic foot of butane furnishes six times as much 
useful heat as coal gas, it was necessary to obtain a more constant flow 
and a more accurate pressure control of the gas supplied to the inspirators. 
To accomplish this, the 24-inch regulator was used to reduce the 8-inch 
line pressure to 2-inch; and two 8-inch regulators, one on each side of the kiln, 
served to reduce the pressure to atmospheric. In place of the two large 
inspirators used with coal gas four smaller ones, allowing more accurate 


‘ 


adjustment of the air-gas ratio, were installed. The burner tunnel con. 
struction was not altered. 


IV. Results 


(1) The theoretical value for butane is 2% higher than that of the 
coal gas used. In these tests, however, the actual thermal efficiency 
of butane was found to be approximately 5% higher than that of coal gas. 

(2) A calculated increase of 4% in volume of products of combustion _ 
for butane compared with coal gas, resulted in an increase in the preheating 
temperature of about 10°C. 

(3) The corrected theoretical flame temperature of butane is 3735°F 
as compared with 3665° for coal gas. This difference in flame tempera- 
ture explains to some extent the increase in the thermal efficiency of butane . 
as reported in this test. 

(4) The rate of flame propagation for butane is 0.52 times that of 
coal gas, and, as a consequence, since the burner tunnels were not altered 
for this test, combustion occurred farther away from the burner nozzles 

(5) The specific gravity of butane is about four times that of coal 
gas (specific gravity 0.50). No trouble was encountered in obtaining 
a proper mixture of the air and gas due to this difference in specific gravity. 

(6) The physical properties and appearances of the ware fired with 
butane compared very favorably with those of the ware fired with coal 


gas. 

(7) A saving of 31% in cost of fuel was found possible by the use of 
butane in this kiln. (The cost of coal gas was $0.51 per thousand cub‘c 
feet compared with $1.91 for butane.) 


A C Sparx Pivc Company 
Furnt, Mics. 
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DIFFUSION COMBUSTION AND ITS APPLICATION TO 
GLASSMELTING* 


By P. Q. anv C. Cone 


ABSTRACT 


Fuel gas may be burned as rapidly as possible by thorough premixing or as slowly 
as possible by the elimination of all effects tending to accelerate the mixture of air 
and gas. In the latter case, combustion occurs through molecular interdiffusion, hence, 
“diffusion combustion.” 

The diffusion flame has unique properties as a heat radiator, not necessarily asso- 
ciated with visible luminosity, which are attained by liberating the maximum quantity 
of free suspended carbon from a given volume of gas. These properties make possible 
greater uniformity of heat distribution and lower temperature gradients than are 
possible with any other type of combustion. 

The combustion requirements of the ideal glass tank, which include maximum 

utilization of the melting surface, heat penetration into the bath, and convection 
current control, are well met by diffusion combustion. 


I. Introduction 

The combustion of fue! gas, in the generally accepted concept, involves 
definite means for securing an admixture of fuel with air, either prior 
to or conjointly with ignition. The object of this accelerated mixing 
process is to hasten the progress of combustion and to insure its com- 
pletion within a given space and time. 

A new concept of combustion, 
accepted principles, is based upon the total elimination of all effects tend- 
ing to aid admixture either prior to or conjointly with ignition. Instead, 
combustion occurs at the contacting surfaces of individual streams of gas 
and air and proceeds only by molecular interdiffusion. This is “diffusion 

Il. Premix Combustion 

It may be well to analyze briefly what occurs when a fuel gas and air 
are admixed prior to ignition. For example, a simple gas such as methane, 
CH,, the chief constituent of natural gas, may be considered. Roughly, 
ten volumes of air are required to burn completely one volume of methane. 
If premixed in these proportions and ignited, the result will be an ex- 
plosion which is merely an instantaneous form of combustion. For such 
a case the space and time requirements are reduced to a minimum. The 
physico-chemical reactions occurring simultaneously are equivalent to 
the immediate dissociation of the methane into its constituent carbon 
and hydrogen and the separate oxidation of these elements to form carbon 
dioxide and water vapor. These three reactions may be formulated as 
follows: 

(1) CH, = C + 2H, — 69,800 B.t.u. per Ib. mol. 

(2) C+ O, = CO, + 174,600 B.t.u. per Ib. mol. 

(3) 2H; + O, = 2H,O + 246,600 B.t.u. per Ib. mol. 


* Presented at the Annual Meeting, Amerrcan Ceramic Socrety, Washington, 
D. C., February, 1932 (Glass Division). Received February 5, 1932. 
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As indicated by these equations, the net result of combustion is the 
liberation of a large quantity of heat energy which brings the products 
of combustion to the theoretical flame temperature. Transfer of heat 
from these products to any other object will occur to a small degree through 
gaseous radiation, but mostly by the actual contact with a cooler substance, 
1.e., by “convection.” 


III. Diffusion Combustion 


The established facts of interdiffusion relate exclusively to quiescent 
gases. Burke and Schumann’ found that these laws held true for con- 
tacting slow-moving air and gas streams. Their experiments showed 
that when a stream of methane is surrounded by a stream of air in pro- 
portions proper for complete combustion, combustion occurs only at the 
contact boundary of the streams with no admixture except that resulting 
from molecular interdiffusion. The time element is proportional to the 
thickness of the respective streams. The resulting flame has a definite 
length theoretically predictable and experimentally confirmed. 

Since any turbulence in the air and gas streams accelerates mixing 
and shortens the flame, the diffusion flame represents the slowest possible 
rate of combustion. It is the exact opposite of the flame secured by pre- 
mixing. The outer molecules of the gas stream are in intimate contact 
with the surrounding air and here the dissociation and oxidation reac- 
tions occur rapidly and simultaneously as in premix combustion. 

These two extremes are alike, however, in their agreement with mathe- 
matical prediction. 

The products of the initial reaction in diffusion combustion form a neu- 
tral gas blanket between the gas and air streams, and subsequent com- 
bustion can proceed only by diffusion. The hot molecules of burned 
gas diffuse into both air and gas, resulting in a heating of the gas and a 
progressive breaking down of the hydrocarbon molecules into carbon 
and hydrogen. Only a small percentage of these cracked molecules are 
immediately burned, however, since the necessary air is lacking within 
the gas stream. The carbon therefore solidifies as ‘carbon black’’ and 
ceases to partake of the molecular motion. The hydrogen diffuses outward 
until it encounters oxygen and burns. Oxygen molecules entering the 
gas stream finally encounter the carbon particles and burn them to carbon 
dioxide. 

In an actual flame, these phases are occurring continually and simul- 
taneously. Carbon particles are continuously forming and burning, 
until at the flame tip the last-formed particles are ignited and combustion 


1S. P. Burke and T. E. W. Schumann, “Diffusion Flames,’’ Jnd. Eng. Chem., 20 [10], 
998-1004 (1928); Ceram. Abs., 9 [1], 56 (1930). 
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is complete. The rate of heat liberation is thus substantially uniform 
over practically the entire length of the flame. 

This analysis applies to all hydrocarbon gases. The amount of free 
carbon liberated in the flame will vary with the percentage and com- 
position of the. hydrocarbon content. Diffusion combustion, however, 
may also occur without carbon liberation as in the case of blue water gas. 
This consists almost entirely of carbon monoxide and hydrogen and burns 
in the diffusion flame directly to carbon dioxide and water vapor. 

It will be shown that the value of diffusion combustion in heating appli- 

cations is due largely to the utilization of dissociated and incandescent 
carbon. Gases containing little or no dissociable hydrocarbons, therefore, 
have no further interest in this connection. 


IV. Luminosity and Radiation 

Luminosity is in part derived from incandescent carbon particles in 
the flame, but its intensity in terms of light is no accurate index of the 
concentration of suspended carbon. 

In measuring flames on the basis of heat emissivity it is immediately 
apparent that visible luminosity ceases to have any direct significance, 
and that the criterion must be the 
total capacity for radiating energy, 
visible and otherwise. As will be 
shown, a flame having high visible 
luminosity may be a poor medium for 
radiant heat transfer. 

Radiation is that form of energy 
which may be transferred through 
space or vacuum from a heated body 
to a cooler one. The body thus 
losing its energy may be termed the 
radiator, and the one receiving such 
energy, the absorber. The ideal 
radiator, as well as the ideal ab- 
sorber is a “black body” or a bod : 4. 
My Y Fic. 1.—Radiant energy at 2600°F. 

At elevated temperatures, the “black body” ceases to be black to the 
eye and becomes incandescent. The radiation spectrum of an incan- 
descent solid has an energy distribution somewhat as shown in Fig. 1. 
The intensity of radiation is maximum for a certain wave-length and falls 
off gradually for longer and shorter wave-lengths. As the temperature 
increases, the wave-length of most intense radiation becomes shorter, 
and the energy curve is shifted bodily toward the ultra-violet. Like- 
wise the total energy radiated per unit area of heated surface rapidly in- 


. 
. 
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creases. This accounts for thé changes in both color and brightness of 
objects being heated. 

For all temperatures encountered in industrial heating operations, 
the peak of the energy distribution curve is well in the infra-red region 
of the spectrum. All visible radiation is confined to a narrow band at 
the violet end. Thus an extremely good radiator at relatively low tem- 
perature may actually have less energy in the visible band than a much 
poorer radiator at a somewhat higher temperature. The integral of energy 
in the visible band is thus no index of the integral of the whole curve. 
It may be stated that “‘you can not see heat!’ 


V. Sources of Radiant Energy 


Stefan and Boltzmann's law states that the rate of heat transfer by 
radiation is proportional to the difference between the fourth powers of 
the absolute temperatures of the radiator and the absorber. The transfer 
of heat by convection, on the other hand, varies only as the temperature 
difference between the heating gases and the absorber. It is therefore 
apparent that as temperatures rise, the importance of radiation rapidly 
increases. . 

The refractory walls of a gas-fired furnace absorb some heat from the 
flame and, if they are sufficiently insulated, radiate heat to the substances 
within the furnace. With premix combustion the walls are the principal 
source of radiation. The familiar temperature limitations of refractories, 
however, make wall radiation a questionable asset in very hot furnaces. 
If the flame acts as the radiator instead, the walls become merely an 
agency for inclosing and insulating the combustion chamber. 

In “‘diffusion combustion’’ the greatest possible time interval has been 
secured between the cracking of a hydrocarbon molecule and the subse- 
quent oxidation of the resulting carbon particle. This has made possible 
the generation of flames loaded with a maximum of incandescent solid 
material. Spectral analysis of the diffusion flame shows its radiation 
to resemble closely that from a true black body. By utilizing to the 
fullest extent the radiation potentialities of the continuous energy spec- 
trum, the diffusion flame accomplishes higher heat transfer rates with 
lower temperature differentials between flame and work. 


VI. Characteristics of Diffusion Flames 
The black body emissivity coefficient of diffusion flames in practical 
heat applications ranges between 0.4 and 0.6 and will vary with the rate 
of gas consumption per square foot of heat-absorbing area. Knowing 
this coefficient, it is possible to calculate necessary flame temperatures 
for various heating operations. Figure 2 shows how rapidly the rate of 
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heat transfer from diffusion flames increases with increasing tempera- 
ture as compared with premix flames. The two curves for over-all coef- 
ficients are based on actual laboratory measurements. The third curve, 


showing the coefficient due to incandes- 
cent carbon alone in the diffusion flame, 
has been added to emphasize the com- 
parative importance of this agency in 
the mechanism of heat transfer. 

In addition to affording the greatest 
possible radiation, diffusion combus- 
tion has other beneficial features. 
Because heat is liberated uniformly 
along the entire flame length, except 
for a short preheat zone near the 
burner, it is possible to cover the 
entire hearth of a furnace with a 
radiant flame with uniform heating 
rates at all points. Actual measure- 
ments made in a laboratory furnace 
illustrate the lgngitudinal distribution 


of the critical flame characteristics (see Fig. 3). 


The curve, “heat 


absorbed by water coolers,’ was derived by computing the heat transfer 
per unit of surface area on water-cooled members placed on the hearth 


OF 


of the test furnace at regular 
intervals. 

Since all elements of the 
diffusion flame travel in sub- 
stantially parallel lines and 
maintain their relative posi- 
tion, a thin blanket of gas 
or air may be introduced 
along any boundary of the 
burner face and carried 
through the furnace unbroken 
as a protecting layer to com- 
pletely eliminate undesirable 
oxidizing or reducing effects 
on the heated material. 


True diffusion flames up to 32 feet in length have been studied in the 
laboratory, and with this length there was no indication that any limiting 
conditions were being approached. Burners have also been designed to 
obtain complete combustion by this method when burning 360 cubic feet 
of natural gas per cubic foot of combustion chamber gas per hour. 


Fic. 2. 
Fic. 3. 
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Vil. Glass Tank Requirements 

Heat serves three distinct functions in the continuous glassmelting 
tank: (1) it raises the batch to the furnace temperature and accomplishes 
the reactions incidental to melting; (2) it assists the effervescent ingredients 
of the batch in promoting stirring to secure homogeneity through the 
medium of convection currents in the bath; and (3) it maintains the molten 
glass at a high temperature and low viscosity during its progress toward 
the working end and so facilitates the escape of submerged gases and main- 
tains uniform flow throughout the tank cross-section. — 

The ideal system of heat application will accomplish the following 
functions with maximum efficiency and with minimum refractory wear: 
(1) apply a penetrating and uniform heat to the melting zone; (2) afford 
controllable temperature gradients throughout the length and width of 
the tank which, when established, will remain constant; (3) prevent local 
overheating; and (4) maintain the furnace atmosphere under control. 

To allow the maximum of time and space for planing the melted glass, 
the actual fluxing of the batch must 
 —————> be confined to the least possible area 

at the charging end of the tank. This 
requires that surfaceecurrents in the 
glass shall be such as to hold back 
unmelted materials. Since these cur- 
rents tend to flow from hotter to 
colder zones in the bath, the maxi- 
mum temperature in the tank must 
be kept well forward of the melting zone to set up surface currents bear- 
ing toward the back wall. The remaining convection currents will then 
flow toward the side walls at the surface and promote mixing without 
accelerating the movement of surface glass toward the working end. 

With such temperature gradients established and maintained, the flow 
of glass toward the working end is relatively uniform over the tank cross- 
section. If anything, the lower strata containing the more refined glass 
will advance more readily. Thus a maximum area is made available for 
fluxing the batch with the assurance that the refining will be complete. 

VIII. Diffusion Combustion in the Glass Tank 

The application of diffusion combustion to glassmelting resulted from a 
comparison of the characteristic properties of the diffusion flame with the 
requirements just set forth. Its unique temperature gradient is admirably 
adapted to the requirements for ideal convection currents when the tank 
is fired from the charging end (see Fig. 4). The numerous advantages of 
highly radiant combustion are also realized, and combustion control as 
a requirement for efficiency is effectively obtained. 


Fic. 4. 
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Since the flame fills the combustion chamber completely, every square 
foot of bath area is effectively utilized for heat transfer. The low tem- 
perature differential required for heat transfer reduces the temperatures 
of refractories and flue gas. 

It is to be expected, therefore, that the application of diffusion com- 
bustion to continuous glass tanks will materially speed up the rate of 
melting, and the control of convection currents will make possible a rate 
of production of homogeneous glass heretofore difficult to obtain by other 
methods. How far these will reflect themselves in an over-all improve- 
ment in regard both to quality and cost is as yet too early to predict. Work 
is now under way which gives every indication that these enpesintians 
will be entirely realized. 


Comspustion Corp. 
Onto 


— 
=" 


DOMES FOR CIRCULAR KILNS* 


By J. A. 


ABSTRACT 
The object of this study was to find the shape of a dome having no circumferential 
stresses. To find such a surface of revolution, the calculus of variations was employed, 
and a differential equation set up whose solution would be a curve which, when revolved 
about the vertical axis, would give this surface. This differential equation was found 
to be unsolvable except by graphical methods. A graphical solution was obtained 
using an integrating machine. The vertical cross-section of this surface is compared 
with well-known curves. It is found that spherical domes with small heights lie inside 
the surface in question, and are therefore stable, while spherical domes which approach 
a hemisphere lie outside this surface at certain points, and are unstable. These con- 
clusions are in accordance with the physical facts. Tables containing all the data 
relative to this derived surface are given. The relation between the resultant stress 
at the base and the height is shown graphically. The radial component of stress is 
found to approach infinity for a very flat dome, and to approach zero for a high dome. 
The value of this dome lies in the fact that stability of any curve may be determined 
by comparison with it. Any curve which lies outside this limiting curve at any point 
will give an unstable dome. It also makes it possible to find the surface having a 

minimum resultant stress for any given base diameter or any given height. 


I. Introduction. 


The usual form of circular kiln has a wall which is confined within a 
number of steel bands and on this is placed a dome whose cross-section is 
generally an arc of a circle. The construction might be simplified if the 
dome could be brought down to the foundation. If this is to be done, a 
shape is needed which will be stable, that is, a dome with no circumferential 
stresses that are tensions. 

Domes of this sort have been used. In Fig. | is shown a type of Chinese 

| kiln used at one time, and Fig. 2 shows a somewhat similar French type. 
‘But the possible shapes have never been studied and the limiting shape 
has not been derived, that is, the shape with no circumferential stresses. 

The analogous case to this, the rectangular kiln, has been studied and 
is well understood.'_ Most rectangular kilns have a circular arch supported 
on the walls. To avoid this construction an arch having the shape of the 
catenary has been used. It was the mathematical derivation of the 
catenary which suggested a similar derivation of the limiting shape of the 
dome. 


Note: The catenary is that shape which a flexible string or chain assumes when 
suspended. by its two ends. The string hangs in such a fashion that its center of gravity 
is as low as possible. It seemed logical that these conditions might be extended to 
three dimensions. The analogy of the string would be a surface with a given area 
suspended from a circular hoop in a sort of cup fashion, and of such a shape that its 
center of gravity was as low as possible. 


* Presented at the Annual Meeting, AMerIcAN Ceramic Socrety, Washington, 
D. C., February, 1932 (Refractories Division). Received February 26, 1932. 
one F. H. Norton, Refractories, pp. 274-79, McGraw-Hill Book Co., Inc., N. Y., 


Il. The Calculations 


A surface of revolution whose area 
is constant will be considered as hang- 
; ing from its circular rim like a bowl 
in such a manner that its center of 
gravity is as low as possible. The 
‘ surface (Fig. 3) is vaguely like a soap 
bubble hanging from a clay pipe 
except that its wall is of constant 
thickness and density and its area is 
constant. 
The expression for the area of this 
surface is as follows: 
If it is considered as a shell, the mass is 


M = 2rip SS + Var 


of revolution Fic. 1.—An old Chinese kiln. (From 
t = thickness of shell . Traité des Arts Céramiques by A. 
pe = density of shell Brongniart. ) 


Since this is a surface of revolution, the shell is symmetrical about the 
Oz axis (or vertical axis) and its center of gravity lies on this axis. 
Denoting the codrdinates of the center of gravity by r and z, then 


which leaves only z to be determined. 

It is known from calculus that the 
centroid of any body may be deter- 
mined in this manner, 

2M = fsdm, or 
Then for this shell 
Qripf dF + ds 

There is also the condition that the 
center of gravity must be as low as 
possible, that is, s must be at a maxi- 
mum or minimum depending on where 
: the origin is located. To apply this 
_Fic. 2.—Cross-section of a type of condition the calculus of variations is 
kiln once used at Beauvais. (From -. . . 
Traits deo. Arts Céramiques by. A. used. If ¢ is at a maximum or if 


Brongniart. ) és = 0, 


DOMES FOR CIRCULAR KILNS . 509 t 
| 
meee 
L 


510 FELLOWS 


the fcllowing relation must be satisfied. The conditions are that if there is 


an integral 


and if 62 is to be zero, the following must hold true,” 


In the expression for z there is an integral of this form, for it has been 
stipulated that the lower integral is constant and the upper may be written 
in this manner: 
SS = (Bye = Fe 
Then 
f (an 


oer 1+ 


ds’ 


(2%) - i=) 


2s rez 


rz’? 
Vite 


ar 
Therefore, substituting in the equation and simplifying, 


as’ + res” 


Simplifying further, 
r(1 + — + 2%) — r2'%1 + 2”) — = 0 


2" + 


fe ') (1 =0. 


2 F. S. Woods, Advanced Calculus, a Course Arranged with Special Reference to 
the Needs of Students of Applied Mathematics, p. 319, Ginn and Co., Boston, 1926. 


- (=) -0 
where 
. dr 
where 
+ + r2"* — zs’ — — — rez” = 0 
— zz’ — + rez” = 0 
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This is the final form of the differential equation. It satisfies the condi- 
tions and the solution will be the 

‘curve, which, if revolved, gives the iZ 
shell. That is, the solution of this 

equation is the limiting shape having 

no circumferential stresses. All the 

mathematical tricks and devices usually Soa 
employed in solving differential equa- 

tions proved of no avail, and for 

a time there seemed to be no way 

of proceeding any further. It was 

decided to solve it with the aid of 

the Bush differential analyzer.* 


In setting up 
(1) Solving Equetions the machine 


by the Differential one difficulty Fic. 3.—A surface of revolution. 


) was encountered. The only boundary conditions 
obtainable were at y = 0 and here certain terms of the equation become 
infinite, and therefore, the machine could not handle it at this point. To 


Taste I 


N 
~ 


= 


: 


~~ 3. Bush, “The Differential Analyzer. A New Machine for Solving Differential 
Equations,” Jour. Franklin Inst., 212 [4}, Oct. (1931). 


R 
0.305 
0.408 
0.510 
0.612 
0.713 
0.813 
0.913 
1.010 
1.102 
1.192 
1.278 
1.360 
1.439 
1.513 
1.583 
1.650 
1.820 
< 1.959 
2.118 
2.241 
2.327 
2.405 i 
2.470 
2.522 
2.574 
2.620 
2.658 
2.691 20 
2.710 2 


512 FELLOWS 


overcome this difficulty values of R, Z, and Z’ were chosen for a neighboring 
point. These values were obtained from the catenary which becomes 
asymptotic to this curve at this — 
point. Using these values, the 
machine was set up and curves 
VAN of Z against R and Z’ against 
7 \ R were obtained. The co- 
\ ordinates of these curves were 
\\\ measured and the curve re- 


2) 


plotted on a one to one scale. 
The values of R, Z, Z/R, and 
Z’ given in Table I were 
taken from this curve. 

(2) Limit A specimen of 


this curve is 
ing Dome wn at A in 


— Fig. 4. With it 
are shown an ellipse, B, a 
G. 4.—A, cross-section limiting dome; 
* eatenary, C, and a parabola, 
B, an ellipse; C,a catenary; D, a parabola. D. Itis hat the elli 


is nearest like the cross-section of the limiting dome since it is tangent at 


the base while the catenary and parabolas are far from tangent. But even 
the ellipse falls away considerably in the region of greatest curvature. 
It is interesting to note in connection 
with the peculiar flatness of this dome 
that, in practice, domes tend to 
flatten in this manner after they. 
have been used for a long time; ap- 
parently they tend to assume the 
limiting form. 


As a check for the 

dome a method was 
used which was suggested by the 
catenary. If this dome is stable, 
then any segment contained between 
two vertical planes, whose line of 
intersection is the vertical axis of the of dome; 
dome, will also be stable. Analogous ; pocpertionnl 
shite 
the catenary such a segment was constructed in the form of a string whose 
density was proportional to the radius. That is, a string was laid along 
the cross-section of the dome and on it were fastened split shot, the number 
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of shot per unit of length being proportional to the radius of the dome. If 
the segment defined previously is stable, it must have the same shape when 
inverted, or the string must have the same shape as the curve A in Fig. 4. 
. The two were compared and were found to be the same. The string de- 
scribed is shown in Fig. 5. 


Ill. Dome Stresses 


D This dome having been derived as the limiting form 
(2) the will have no circumferential stresses. It seems 
logical that all domes lying inside this one and having the same base diam- 


IT 


N 
Ss 


” 


— 


eter and height will have compression stresses, and all which lie at any 
point outside will have tension stresses. This is confirmed by physical 
fact. 

If a section of curve A (Fig. 4) is considered, for which Z/R equals 1.00, 
and a semicircle is drawn on the same diameter, it is obvious from Fig. 4 
that the lower part of the semicircle would be outside of curve A, and it is 
well known that tension stresses exist in the lower part of a hemisphere. 
But it is possible to choose a section of curve A for which an arc of a circle 
drawn through the vertex and the extremities of the base diameter would 
lie entirely inside. And it is known that such a section of a hemisphere 
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has compression stresses. Therefore, the limiting form can be used as a 
test for the type of stress in any curve in question without the labor of com- 


putations. 
B Not only is the shape of the limiting dome of interest, 
a Mca but also the resultant stress at the base. This was 
determined in the following manner: 
The curve A was divided into a large number of equal segments and the 
mean radius for each determined. The length of each segment multiplied 
by 2 and by the radius gave the area of a narrow zone of thedome. The 


area of the dome was computed by summing these areas. This also gave 
a means of calculating the area of the dome for all values of Z/R up to 2.00 


In Table II under W are shown the areas per unit of length of base 
perimeter of domes for which R equals 1 and for which Z/R varies from 0.01 
to 2.00. The weight can be determined from W by multiplying by the 
density and thickness and by 2r. 

Having found W it is easy to determine the resultant stress since it 
equals the weight of the dome divided by the sine of the angle whose 
tangent is Z’, the slope of the dome. In Table II, S is the stress factor 
which when multiplied by the density and thickness of the dome gives the 
resultant stress per unit of length of base perimeter for domes having a 


radius of one. 
Likewise, the band stress or rather the tension in a 
(3) Onthe Bente band about the dome at the base was computed. 
This tension is equal to the weight divided by the slope. B in Table II 
when multiplied by the density 
and thickness gives the tension 
in the band for domes of unit 
radius. 
| In Fig. 6, S and B are 
plotted against Z/R. Both 
z | are infinite for Z/R = 0, but 


| drop off rapidly as Z/R in- 
| | creases. S goes through a 
minimum point for which Z/R 
Met Td is very close to 0.5. B does 

not increase again but’ ap- 
* A proaches zero for large values 


of Z/R. As can be seen from 


Fic. 6.—S and B plotted against Z/R. the , any dome for which 


Z/R is '/: or larger will have about the same stresses, for S does not 
increase very rapidly and the band stress drops off quite slowly. But 
if domes much flatter than this are built, the stresses may be very large. 
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Apparently the value of '/, for Z/R is the best, from the point of view of 
stresses, since S has a greater rate of change than B with increasing Z/R. 


IV. Stresses in Various Shaped and Sized Domes 


It will now be demonstrated how Table II can be used to determine 
the stresses in any size or shape of this type of dome up to Z/R = 2. 

As has been stated, W, S, and B are not actual stresses but may be 
called stress factors. Therefore as further symbols, let 


Wr = total weight Rr = radius of proposed dome 
Sr = resultant stress # = thickness 
Br = tensionin band . p = density of material 
Then 
Wr = (1) 
Sr = RrStp (2) 
Br = Rr*Bip (3) 


These three equations plus Table II are all that are needed. 

First, it is necessary to decide what the height and the radius of the kiln 
are to be. From these determine Z/R. Then the values of W, S, and B 
may be read from the table and substituted in the formulas. This makes it 
possible to compare the stresses in two or more desirable shapes. 

If the dome is to be built with the shape of A (Fig. 4), the cross-section 
may be found by faking the correct section of A depending upon the value 
of Z/R chosen or from Table I. The curve may be plotted to scale if the 
values of Z and R are transformed to correspond to the value of Ry taken. 
In practice it might be advisable to employ a factor of safety and use a 
curve a little inside of A. ; 

Three problems will be considered. (1) For the first case a dome of the by 
same dimensions as that for a well-designed round, downdraft kiln for firing Ws 
refractories‘ will be taken. The following values are given: Rr = 
17.2 ft., Zr = 6.75, Z/R = 0.39, t = 0.75 ft., p = 128 lb./cu. ft. 


From Table IT it is seen that W = 0.58, S = 0.76, B = 0.49. 
From equation (1), Wr = 2m (17.2)* (0.58) (0.75) (128) = 103,500 Ib. 


i: F. H. Norton, Refractories, pp. 256-57, McGraw-Hill Book Co., Inc., N. Y., 
1. 

*’D. C. Coyle, “Analytical Solution of Masonry Domes, Balanced Loads,” 
Trans. A.S.C.E., 88, 102 (1925). 

¢D. C. Coyle, “Analytical Solution of Masonry Domes, Unbalanced Loads,” 
Proc. A.S.C.E., 55 [6], 1525-45 (1929). 

@Von P. Pasternak, “Die praktische Berechnung biegefester Kugelschalen, 
kreisrunder Fundamentplatten auf elastischer Bettung und kreiszylindrischer Wan- 
monalither Verbindung,” Z. angew Math. und Mech., 6 [1], 

= 1 

*T. J. Redican, “A Study of Various Stress Analyses of Homogeneous Domes 
with the Development of a Graphical Method.” Thesis, M.I.T., 1931. 
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Sr = (17.2) (0.76) (0.75) (128) = 1260 Ib./ft. of base perimeter, By = 
(17.2)? (0.49) (0.75) (128) = 13,900 Ib. 

B, divided by the cross-section of the intended band will give the band 
stress. This makes it possible to select a band of safe dimensions. A 
larger size than is indicated by the value of By and the strength of the 
_ material should be used to take care of temperature stresses. 

(2) Asa second example, these same quantities will be computed fer a 
dome having the same radius, thickness of wall, and density, but with a 
greater height so that S is at the minimum point. R;r = 17.2 ft.; ¢ = 
0.75 ft.; and p = 128 Ib./cu. ft. 

From Fig. 6, Z/R = 0.5 and therefore Z; = 8.65 ft. 

Referring to the table as before, W = 0.64, S = 0.75, B = 0.38. 

Then Wy = 2x (17.2)? (0.64) (0.75) (128) = 114,000 Ib.; Sp = (17.2) 
(0.75) (0.75) (128) = 1230 Ib./ft. of base perimeter; and By; = (17.2)? 
(0.38) (0.75) (128) = 10,800 Ib. 

If these values are compared with those obtained for the first case, it is 
seen that the total weight has increased 10%, that the resultant stress has 


decreased 2.4% and that the force on the band has decreased 22%. Thus | 


the decrease in band stress in this case is the greatest factor. 

(3) As a final case, a high dome will be considered. This would need 
no supporting wall but would be built directly on the foundation. As be- 
fore, let Rr = 17.2 ft.; ¢ = 0.75 ft.; andp = 128 Ib./cu. ft. 

In this case Z/R = 2 and therefore Z; = 34.4 ft.; W = 1.80; S = 
1.80; and B = 0.12. 

Then as before Wy = 2 (17.2)? (1.80) (0.75) (128) = 321,000 Ib.; 

Sy = (17.2) (1.80) (0.75) (128) = 2970 Ib./ft. of base perimeter; By = 
(17.2)? (0.12) (0.75) (128) = 3410 Ib, 
_ Comparing this with the case for which Z/R = 0.5, it is seen that the 
total weight is roughly 2.8 times larger. The resultant stress is two and a 
half times larger and the tension in the band is nearly one-third of the value 
for the lower dome. From this it is evident that not only would a high 
dome simplify the construction through the elimination of the side wall, 
but the amount of banding necessary at the base would be much less. 
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Abrasives 


History of cylindrical grinding. Anon. Abrasive Ind., 13 [5], 10-11 ogy 
Efforts of early investigators of grinding possibilities are described. 

ty, operations in production grinding. Anon. Abrasive Ind., 
10-11 (1932). E.P.R 


Uneven sparking. Anon. Abrasive Ind., 13 [5], 13 (1932).—Uneven sparking is 
caused by the internal strains in the work adjusting themselves as stock is removed. 
To correct this, grinding should be continued without further cross-feeding until the work 
sparks very slightly. The work is then fed in again in a slight amount. One or two cuts 
are sufficient to bring the work around again. An error of less than 0.0001 inch will 
cause the wheel to spark unevenly. ing. 

P.R 


High hard rubber goods. Frep B. Jacons. Abrasive Ind., 13 [6], 7-9 
(1932).—Abrasive operations and special equipment in the manufacture of rubber 
goods are described. E.P.R. 

poe rad tool grinding. Anon. Abrasive Ind., 13 [6], 13 (1932). E.P.R 

rapidly. Hecror J. CuHampertanp. Abrasive Ind., 13 {6h 
(i983). EP 


Accurate grinding of fractional horsepower motor parts. ELectric Mpc. 
Abrasive Ind., 13 og P 12-13 (1932).—Fractional horsepower motors must be constructed 


with a high degree of accuracy. ee ee 
P 


Use of corundum for the production of grinding wheels. J. Dorrner. Ber. 
deut. keram. Ges., 13 (2), 86-88 (1932).—The use of brown corundum (90 to 97% AlsOs), 
black corundum (70 to 80% Al,O;), and white corundum (99% Al,O,) in the production 


of grinding wheels made by casting and pressing processes is discussed in detail. Bry 


Grifiding process for enamel grate spikes. Scnicknarpt. LEmaiilletechnische 
Monats-Blatter, 8 (2), 12-13 (1932).—A new grinder built especially for the 


spikes on enamel firing grates is described. Tilustrated. E.J.V 
ed by work speed. R. E. W. Harrison. Abrasive Ind., 13 (6), 


Output govern 
19 (1932).—The surface speeds representing current practice are plotted on charts. 


E.P.R. 
Centering work. ANON.. Abrasive Ind., 13 [6], 19 (1932).—The centers must be ata 
true 60° angle (American practice) and the drilled hole below the counter-sink deep 
enough to take the end of the center. Combination drill and counter-sinks reduce the 
centering operation by one-half. E.P.R. 
worn cylinders. Anon. Abrasive Ind., 13 [5], 16 (1932).—In one case 
two sets interchangeable hones are used, one for the preliminary honing, being a trifle 


rougher, and the other for the finishing cut. The hones are rotated at 150 to 200 r.p.m. 
and the up and down strokes are about 30 per min. In another factory the hone is run 
at 300 to 400 r.p.m., the reciprocating speed is 140 strokes per min., and the amount 
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removed is 0.004 in., the average time being 5 min. per bore. A British motor-making 
firm estimates that honing is 30% cheaper 


“Strait-line” automatic buffer and polisher. Anon. Brass World, 28 isl, "80 


(1932). 
valves. THOMPSON Propucts Corp. Abrasive Ind. 
26-28 (1932).—Aeroplane valves are polished to a mirror-like finish. Carbon adheres 
less to a highly polished valve and the valve tends to reflect rather than to absorb heat. 
E.P.R. 
Mirror finish. ANon. Abrasive Ind., 13 [6], 13 (1932).—Work which is chromium 
ated requires a high mirror finish before the plating operation. The plated work comes 
ight from the bath and requires, at the ane only a slight touching-up on the — 
E.P.R. 
Automatic grinding machines. Anon. Abrasive Ind., 13 [5], 13 (1932). E_P.R. 
Faulty motors caused by inaccurate machining. Frep B. Jacoss. Abrasive Ind., 
13 [5], 14-15 (1932). E.P.R. 
Ground m joint. Batpwin-Soutnwark Corp. Abrasive Ind., 13 
[5], 16 (1932). E.P.R. 
Finish grin with one cut. LumspEN Macuine Co. Mech. World, 91 [2363], 
374 (1932).—The possibilities of the grinding machine as a rapid stock remover and as a 
means of obtaining accuracy on precision work are fully realized. The surface grinder 
replaces the planer or milling machine in the finishing of plane surfaces on much work. 
E.P.R. 
tool for truing wheels. Eaton Axie Co. Abrasive Ind., 13 [6], 14-15 
( ).—Both diamond and mechanical wheel-dressing devices are used. The mechani- 
cal dresser is an abrasive wheel of silicon carbide which can be manipulated to impart a 
rough wheel surface in a dressing action or it can be used to generate a finer surface. 
In the latter case the operation can be called wheel truing. E.P.R. 
Grinding skin from hot-rolled bars. ANon. Abrasive Ind., 13 [6], 15 (1932).— 
Where hot-rolled bars are to be checked for surface defects, the roll skin may be removed 
more quickly and cheaply by centerless grinding than by turning in a lathe. Power 
requirements for centerless grinders range from around 20 h.p. for the smaller machines 


up to 80 and 100 for the heaviest machines. E.P.R. 


PATENTS 


Grinding or polishing machine. S. B. Fre_p (Pneumatic Scale Corp., Ltd.). U.S. 
— 671, June 14, 1932. 

Tile-grin machine. T. C. Provty aNp W. O. Provuty (American Encaustic 
Tiling Co., Ltd.). U.S. 1,862,704, June 14, 1932. 

Grinding machine. A. J. Stronc. U. S. 1,862,809, June 14, 1932. M. O. Trv- 
peau (Cincinnati Grinders, Inc.). U. S. 1,862,834, June 14, 1932. Hans Fritscui 
(Cincinnati Grinders, Inc.). U. S. 1,862,850, June 14, 1932. F. S. Haas (Cincinnati 
Grinders, Inc.). U.S. 1,862,851, June 14, 1932. J. E. Caster (Cincinnati Grinders, 
Inc.). U. S. 1,862,882, June 14, 1932. L. L. De Smer. U. S. 1,863,538, June 14, 
1932. G. W. Bryns (Cincinnati Grinders, Inc.). U.S. 1,864,578, June 28, 1932. Hans 
Ernst (Cincinnati Grinders, Inc.). U. S. 1,864,589, June 28, 1932. Franz Warsow 
(Heald Machine Co.). U. S. 1,865,067, June 28, 1932. Ricnarp Hervic (Wilcox- 
Rich Corp.). U.S. 1,865,251, June 28, 1932. A mechanism for grinding the seats of 
poppet valves. G. T. Huxrorp Anp F. E. Srratron (Builders Iron Foundry). U. S. 
1,866,212, July 5, 1932. 

achine for sharpening cutters. E. W. Buttock RAYMOND WEBSTER (Gleason 
Works). U.S. 1,862,840, June 14, 1932. 
; Work-feeding device. D.C. Hucnues (Gardner Machine Co.). U. S. 1,862,894, 
une 14, 1932. 
Lapping machine. W. D. Runp.ettr (James Hunter Machine Co.). U. S: 1,862,- 
984, June 14, 1932. 
for grinding etching plates made of magnesium alloys for planographic 
printing. Beck, WALTER Scamipt, AND Huco Dresevka (I. G. Farbenindustrie 
Akt.-Ges.). U.S. 1,863,002, June 14, 1932. 
de grinder. Cart Wicke (Bigelow-Sanford Carpet Co., Inc.). U. S. 
1,863,0 , June 14, 1932. 
Grinding device. C. W. FLoss. U.S. 1,863,042, June 14, 1932. 

Centerless grinder. W.H. Cuapman (General Motors Corp.). U. S. 1,863,832, 

June 21, 1932. 
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External grinder. C.T.Ravuie. U. S. 1,864,320, wee 1932. 
Disk anaes polisher. Roperxt Russert (D. D. Amis). U. S. 1,864,376, June 


U. S. 1,864,486, June 


Grinding . K. E. E. Houzapre: (Fried. Krupp Grusonwerk A.-G.). U. S. 
1,864,542, June 28, 1932. A grinder comprising a solid body characterized by having a 
central cylindrical portion and end sections at either end thereof in the form of truncated 
cones, the perimeter of the central portion between the end sections being parallel to the 
axis of the body, the outer boundaries of the cone bases forming at the ends of the 
- cylindrical portion exterior grinding angles with the perimeter of the cylindrical portion, 
and the surfaces of the cones between the cylindrical portion and the cutting planes of 
the cones being provided with cavities concaving toward the axis of the body to give the 
grinding angles at the ends of the cylindrical portion as well as the grinding angles formed 
with the cutting planes of the cones a form that will endure long grinding wear. 
a F. L. Bugiyi (Carborundum Co.). U. S. 1,864,581, June 28, 

Method and mechanism for grinding rods. R. H. Cowpery (American Fork & 
Hoe Co.). U.S. 1,864,584, June 28, 1932. 

a stone. G. R. Rayner (Carborundum Co.). U. S. 1,864,616, June 28, 

Grinding-wheel dresser. R.S. McConnetit (Desmond-Stephan Mfg. Co.). U. S. 
1,864,658, June 28, 1932. 

Method of form grinding. W.L.Hurcuinson anv R. F. Runcs (Skayef Ball Bear- 
ing Co.). U.S. 1,865,392, June 28, 1932. 

Segmental abrasive wheel. G. N. Jeppson AND THure Larsson (Norton Co.). 
U. S. 1,865,523, July 5, 1932. 

Multiple-groove grinder. C.T. Raute. U.S. 1,865,642, July 5, 1932. 

er or abrading machine. W. W. Triccs (Norton Co.). Brit. 373,612, June 
8, 1932. a AND F. Werner Akt.-Ges. Brit. 374,918, June 29, 1932. 

grinding machine for wooden planking, flooring, etc. A. GoRDECKE. 
Brit. 373,61 Lat 1932. 

Machine for grinding spline shafts. Macuine Toor Co., Lrp., anp 
H. H. Asprince. Brit. 373,736, 8, 1932. 

E. L. SaIsseLin A. Tripet. Brit. 373,739, June 8, 
1 

Method and machine for grinding worms and screws. N. Treojevicn. Brit. 
373,998, June 15, 1932. 

Method and means for internal grinding, etc. J. A.Scorr. Brit. 374,579, June 22, 
1932. 

Mechanism for truing and dressing grinding wheels. F. J. Honmnuorst anp F. J. 
Krogcer. Brit. 374,588, June 22, 1932. 

Mounting of grinding or abrading wheels upon spindles. A. P. De Sanno. Brit. 
374,872, June 29, 1932. 


Art and Archaeology 


* Method for electroplating clayware. ANon. Ceram. Ind., 19 [1], 10 (1932).— 
The electroplating of clayware has been made possible by first spraying a coat of clear 
cellulose lacquer mixed with copper powder on the piece. This coating will conduct 
electricity. The complete method is described. W.W.M. 

. Lace designs in pottery. ANoNn. Christian Sci. Mon., 24 [66], 6 (1932).—In his 
latest production in pottery, Jean Besnard of Paris reproduces on plates, bowls, jugs, 
and vases the patterns which are found in well-made lace. Most of this work is in tints 
of ivory and brown, with only a few pieces in pale green. In most cases the base is in 
ivory and the design in brown. Illustrated. E.J.V. 

Kunst, pp. 164-66 (April, DP) 


New Viennese porcelain. GriseLa URBAN. 


Glassware design destroyed by machines. Freperick Carper. Amer. Glass Rev., 
51 [33], 12 (1932).—Automatic production of glassware is destroying the value of 
design in glassware, C., of the Steuben Division, Corning Glass Works, and a noted de- 
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“‘Vocational Guidance on Design Arts.” 

Glass in decoration. ANon. Mobilier et Déc., pp. 130-34 (March, 1932). “DD 

300-year old Venetian bowl. ANon. Amer. "Class Rev., 51 [33], 15 (1932).— 
Dating from the early 16th Century a Venetian glass bowl bearing the arms of Louis XII 
is the most recent addition to the famous glass collection of the Toledo Museum of Art, 
Toledo, Ohio. Initscenter is an enameled shield with the royal fleur-de-lis in gold and the 
ermine in black. A streamer in red enamel and tiny dots in red, blue, apron 
the effect. E.P.R. 

Beauty and stock bottles. Anon. Drug & Cosmetic Ind., 


Color in the ceramic industry. R. Guy Cowan. Ceram. Ind., 19 [1], 
(1932).—C. et ns glass, and pottery manufacturer on the 
importance of color which has been given too little consideration. Advice is given for 
choosing designers. W.W.M. 

Designing bathrooms in studio. Anon. Domestic Eng., p. 53 (April, eT) 


Developing useful objects.. Watter Soporka. Form, pp. 92-99 


Art schools and industry. Anon. London Studio, pp. 223-27 (April, DT) 


How the designer regards the shop superintendent. ANon. Machine Denes. pp. 
24-25 (April, 1932). (DI) 

Carl Walters. Ernest Brace. Creative Art, 10 [6], 431-36 (1932).—Carl Walters 
is among the outstanding contemporary workers in clay and glaze. He has no interest 
in theories that involve complete mechanization of the crafts, nor does he attempt to 
renounce the machine. The turquoise blue glaze of his pottery is the result of one of 

A lekythos the Eretria painter. G. M. A. Ricurer. Bull. Met. Mus. Art, 
27 [4], 103-109 (1932).—A remarkable Athenian lekythos or oil jug, dated about 420 
B.c., has been acquired for the Classical Collection of the Museum. It is large and is one 
of the most elaborate examples of Greek ceramic painting. The decoration is divided 
white slip. A.A. 

A black-figured vase attributed to Lydos. G. M.A. Ricurer. Bull. Met. Mus. 
Art, 27 [3], 74-79 (1932).—Athenian black-figured vases of the 6th Century followed 
the rigid geometric vases of the 9th and 8th Centuries and the exuberant, rounded 
figures of the 7th Century. They have a precision and elegance which show the new 
temper of the times. Though outstanding black-figured vases are harder to find than 
- the later red-figured ones a black-figured krater or mixing bowl has been acquired by the 
Museum. This is one of the largest known, and nearly as large as the famous Francois 
vase in Florence. Besides a string of animals and two Medusa heads on the rim there 
is one frieze about 9 in. high with 29 figures. It gives an impression of a painting on a 
large scale. The subject is the return of Hephaestus to Olympus after he has been made 
drunk by Dionysus, the god of wine. The painting is two-dimensional and is a decora- 
tive design. It is carefully executed and full of individual touches. The painter, —— 
was an important and painstaking artist. AAA 

Exposition of Islamic ceramics. ANON. ye 65 [21], 399 (1932). —The 
Kaiser Friedrich Museum in Berlin exhibited Islamic artistic ceramics belonging to 
private collections of Ginsberg and Sobernheim. Numerous objects from the Caucasus, 
India, Turkey, Persia, and Anatolia, and Moorish products of the 12th to the 17th Cen- 
tury are described. Several artistic glass objects from Persia and Egypt of the 10th 
and 12th Centuries are also included. See also Ceram. Abs., 11 (5), 302(1932). M.V.K. 

Treasure from Meydum covering 35 centuries. ALAN Rows. Jilus. London News, 
180,536 (1932).— Discoveries ranging from 2900 B.c. to 600 a.p. have been made by the 
E. B. Coxe Univ. of Pa. Supedew cnpéilitien. Potters’ marks and inscriptions are 
among the illustrations. H.H.S. 

Chinese pottery and porcelain. FRANK Davis. Jilus. London News, 180, 592 
(1932).—Photographs from a London exhibition are presented. H.H.S. 

Amphibian in art and literature. S.W. Frost. Sci. Monthly, 34, 369-75 (1932).— 
The frog, tadpole, toad, etc., have been used as subjects for art from the earliest times, 
e.£., a tadpole design on Hopi pottery Maya frog whistles of pottery, pottery with frog 
handles, rattles, etc. H.H.S. 
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Design in Industry, Spring 1932. This is Vol. I, No. 1 of the new series of the 
Journal of the Design and Industries Assn., 6 Queen Square, London, W.C.l. (DI) 


British Society of Master Glass-Painters. Edited by J. A. Know.es. Reviewed in 
Notes & Queries, 162, 271 (1932). H.H.S. 
The Prisms of Esarhaddon and Ashurbanipal. R. Campsett THompson. 36 pp. 
18 plates. British Museum, London, 1932. Price 10s. Reviewed in Times Lit. 
- Supp., 31, 230 (1932).—Two baked-clay prisms found at Nineveh are reproduced with 
text and translation. H.H.S. 


PATENTS 


Design for bottle. F.S. Barsirers (Marion Lambert, Inc.). U. S. 87,142, June 14, 
1932. P. C. Devaize (D’Orsay Perfumeries Corp.). U. S. 87,205, June 21, 1932. 
E. H. Jacopsoun (W. A. Taylor & Co.). U.S. 87,214, June 21, 1932. F. N. Perecoy 
(Hazel-Atlas Glass Co.). U.S. 87,238, June 21, 1932. E. W. Fuerst (Owens-Illinois 
Glass Co.). U.S. 87,255, June 28, 1932. 

Design for jar. O. C. Nosie (Tygart Valley Glass Co.). U.S. 87,167, June 14, 
1932. E. W. Fuerst (Owens- Illinois Glass Co.). U.S. 87,208, June 21, 1932. 

. H. W. O’Dowp (Standard Gas Equipment Corp.). 


for gas-stove 
U. S. 87,169, Jase 14, 1932. 
Design for plate. J.G. Sranway (Salem China Co.). U.S. 87,175, June 14, 1932. 
YuxKIo BuMaA (Morimura Bros., Inc.). U.S. 87,195 to 87,199, June 21, 1932. 
for coffee maker and upper bowl cover, lower bow! cover, and heater stand 
therefor. F. E. Woxcorrt (Silex “oh U. S. 87,179 to 87,183, June 14, 1932. 
Design for electric cook stove. C. A. Prerson (Standard Electric Stove Co.). U.S. 
87,239, June 21, 1932. 
Design for flush tank for toilets. H. F. WEAVER (National-Helfrich Potteries Co.). 
U. S. 87,283, June 28, 1932. 


Cements 


Studies on hydrothermal synthesis of calcium aluminates and silicates. I. Sno- 
Nacar. Jour. Soc. Chem. Ind. 35 [5], 182-84B (1932).—N. reports the 
results of his preliminary tests on the hydrothermal synthesis of calcium mem and 


aluminates from lime and kaolin and lime and alumina. M.V.K. 
( = combinations in cement. Nacken. Ber. deut. keram. Ges., 13 8}, 150 
1932). EJ.V 


H ulic hardening as a surface reaction. Hans KUuv. Ber. deut. keram. Ges., 
13 [3], 150 (1932).—-The theory of the hardening of cement first proposed by Michaelis is 
discussed. E.J.V. 
Cause of acceleration of hardening of gypsum cement in the presence of added 
substances. S. Yamane. Sci. Papers Inst. Phys. Chem. Research [Tokyo], 18, 
101-108 (1932).—Gypsum cement sets more rapidly in the presence than in the absence 
of NaCl, NasSO, or The solubilities of CaSO,,0.5H,O (S;) and CaSO,,- 
2H;0 (.S;) are augmented by addition of NaCl, and diminished by addition of Na,SO, 
in all cases S,—S; is greater when salts are 
nt CA. 
Recast analysis and its relation to the chemistry of Portland cement. I. Re- 
casting chemical analyses. Louis A. Dami. Rock Prod., 35 [12], 31-33 (1932).— 
P This is the first of a series of articles which brings the operating chemistry of Portland 
cement up to date. D. derives equations for the recasting of chemical analyses of Port- 
land cement. W.W.M. 
Rapid determination of silica, alumina, and iron oxide in cement slurry. G. Barre. 
Rev. mat. constr. trav. pub., No. 272, pp. 181-82 (1932); for abstract see Ceram. Abs., 
11 [7], 431 (1932). M.V.K. 
Reactions between lime, silica, alumina, and iron oxide on firing Portland cement 
raw materials. R. Knerser. Ber. deut. keram. Ges., 13 [3], 149 (1932).—A brief - 
description of the various compounds formed in cement ‘clinker following the —_e of 
the Portland cement slurry is given. E.J.V 
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Manufacture of Portland cement. III. Plant and factors which affect cost 
of operation. S. E. Hutton. Rock Prod., 35 [10], 19-21 (1932). IV. Cement 
composition and constituents. Jbid., 35 [12 |, 13-15 (1982). —H. discusses, in a general 
way, the principal constituents of Portland cement and how the proportions of the 
raw mix are determined under the usual practice. For Parts I and II see Ceram. Abs., 
11 [8], 440 (1932). W.W.M. 

Cement formulas. N.Nicorarsco. Pit & Quarry, 24 [4], 48 (1932); for ehetract 
see Ceram. Abs., 11 [6], 342 (1932). E.P.R. 

Aluminous cements. E. RENGADE. Rev. mat. constr. trav. , No. 272, p. 183 
(1932).—B. discusses (1) the definition of an aluminous cement, (2 different processes of 
its industrial manufacture, (3) chemical composition, (4) constitution, (5) petrography, 
(6) physico-chemical properties, #.¢., hydration, setting, and hardening, (7) action 
uncombined lime, and (8) action of catalyzers. The ciment fondu is essentially formed 
= a aan of monocalcium aluminate, which is the hydraulic element, wae 


V.K. 

ty cements. T. KLExe. Tonind.-Z. -» 56 [46], 587-88 

(1988) Several or high-quality cements are given and 
M 


Prod., 35 (11], 28-30 (1932). W.W.M 
Thermotechnological principles of cement kilns. W. Errer. Ber. deut. keram. 
Ges., 13 [3], 150 (1932). EJ.V. 
Mee of the Association of German Portland Cement Manufacturers. ANon. 
Rock Prod., 35 [10], 34-36 (1932).—Abstracts of the papers seat 


PATENTS 


Magnesia cement composition. L.C. Stewart (Dow Chemical Co.). U.S. 1,863,- 
528, June 14, 1932. A plastic cement composition comprises as active ingredients 
magnesia, magnesium sulphate, and water, together with a relatively small amount of a 
substantially insoluble citrate intimately incorporated therewith. 

M Portland cement. E. W. Rice (Santa Cruz Portland Cement Co.). U. S. 
1,864,935, June 28, 1932. The process of making Portland cement comprises adding 
calcined, ground, wetted gypsum while wet to the. clinker and grinding the materials 
together to form the finished cement. 

Making cement. H. McC. Larmour anp S. C. Prerce, Jr. (Yosemite Portland 
Cement Corp.). U.S. 1,865,021, June 28, 1932. The process of controlling set of Port- 
land cement comprises incorporating from */, of 1% up to about 1'/.% of manganous 
sulphate ther. with. 

Manufacturing white Portland cement, etc. Gustav BERGEN, FeLrx ENGELHARDT, 
AND RicHARD STECKHAN (“‘Miag”’ Muhlenbau und Industrie Akt.-Ges. U.S. 

418, June 28, 1932. The process of manufacturing cement consists in adding fluor- 
spar and borax to ground raw material containing coloring matter, sintering the 
mixture, and thereafter treating it for manufacturing cement. 


Enamels 


Mineral raw materials of the enamel industry. Kamp. Glashiitte, 62 [25], 425-27 
(1932).—Basalt, owing to its high iron content, can be used only for ground coats or for 
black enamels. A deep black enamel is obtained with about 30% basalt and 1% cobalt 
oxide. Basalt rich in alkalis and poor in iron is especially interesting for the enamel 
industry. Pumice stone, a volcanic product, has a varied coloring; it is an exceptional 
raw material for cast-iron ground coats. Granite is a mixture of potassium feldspar and 
quartz besides lime-sodium feldspar and a varied amount of mica. It can be used with 
success for dark colored enamels. Feldspar is one of the most important constituents of 
anenamel. Pegmatite is mineralogically an aggregate of potassium feldspar, microcline, 
and white quartz. It is a valuable product for the production of enamels because of its 
low iron content. Clays used as additions to the mill in enamels should not be too fat, 
i.e., should not contain too much clay substance, because fat clays promote “‘bursting”’ 
of the enamel. Phonolite is a valuable flux for ground and colored enamels. The com- 
position of several of each of these materials is given. M.V.K. 

Simple analyses of raw materials for the manufacture of enamels. I. ANON. 


1932 ENAMELS 481 


Emailwaren-Ind. {Email}, 9 [22], 23-25 (1932).—A series of simple and practical 
of the quality and value of raw materials is 


M.V.K. 
Application of Gardner mobilometer to enamel slip studies and con- 
(1983) G. H. McIntyre anp J. T. Irwin. Jour. Amer. Ceram. . 15 [8], 433-38 
Factors causing the variation of results in tests for the physical of enamels. 


E. H. SHanps, R. H. Turk, anpj H. G. Woitrram. Jour. Amer. am. Soc., 15 [8], 
438-43 (1932). 

Antimony oxide “Luv extra,” a white opacifier for enamels. ARNO MULLER. 
Glashiitte, 62 {19}, 320-21 (1932).—Five per cent of ‘“‘Luv extra’ melted with the batch 
with an addition of 2 or 3% barium car- 


bonate, the brilliancy is increased. This opacifier can not be used with lead. It is a fine 
.V.K. 


Advantageous use of sodium antimonate. THomas H. McKeown. Emailletech- 
nische Monats-Blitter, 7 [11], 113 (1931).—The use of sodium antimonate and tin oxide 
in the ratio of 3: 1 as an opacifier for white enamels is discussed and some typical enamel 
compositions using them are given. E.J.V. 

Titanium oxide as an opacifier and ingredient for white ground-coat enamels. 
DoucHerty AND Epwarp Dovucuerty. Emailletechnische Blitter, 
7 [11], 111-13 (1931); see also Ceram. Abs., 10 [3], 178-79 (1931). E.J.V 

Borax in enamels. ANON. Emailletechnische Monats- Blatter, 8 [5], 37 (1932) — 
Some typical enamel compositions containing borax are given. E.J.V 

New setting-up medium. Cuaries J. Kivziz. Emailletechnische Monats- Blatter, 
7 [12], 120-21 (1931).—The new setting-up medium for enamels described in U. S. 
Patent 1,785,777 is discussed. For patent see Ceram. Abs., 10 [3], 178(1931). E.J.V. 

Enameling and oxidizing cooking ware simultaneously. Hans Hornaver. Emaiile- 
technische Monats-Blatter, 8 [1], 3-5; [2], 12-13 (1932).—H. discusses the manufacture 
of cooking ware which is enameled inside and has an oxidized finish outside. The mate- 
rial is followed through all stages of the process from the raw material to the point where 
the outside surface is exposed to an oxidizing atmosphere for about 5 min. at 750°, 
then a reducing atmosphere for 5 to 8 min. at 800 to 850°, and the inside surface is being 
enameled at the same time with an enamel maturing at these temperatures. E.J.V. 

Chemical cleansing of objects to be enameled. J. E. Hansen. Abstracted from 
Sheet Metal Ind. [London], 5 [3}, 179-82 (1931); Sprechsaal, 65 (22), 407 (1983); ms 
also Ceram. Abs., 11 [7], 403 (1932). 

Measuring of enamels. W.Kerstan. Ceram. Ind., 18 (6), 342 (1982; 
for abstract see am. Abs., 11 [6], 348 (1932). W.W.M. 


Calculation 
discusses the paper, ““Measuring Expansion of Enamels,” by Ww. Kerstan 
see preceding reference) and cites portions of F. P. Hall’s paper, “The wy eo of 
Chemical Composition on the Physical Properties of Glazes’’ (Ceram. Abs., 9 [5], 382 
(1930)) to show that expansion of enamels can be calculated within limits. A table of 
coefficients of enamel constituents is given and the study of the calculation of expansions 
of enamels is urged. W.W.M. 
Enamel ding practice. J. Hansen. Abstracted from Sheet Metal Ind. 
[London }, 5 [6], 423-28 (1931); Ae 65 [22], 407 (1932). M.V.K. 
Practical determinations of the influence of the firing process on the adherence of 
sheet-ground enamel. Lanc. Abstracted from Glashstie, 62 (17), 285-87 (1932); 
Emailwaren-Ind., 9 [25], 192 (1932).—Two factors which influence ground enameling 
= most are (1) the kind and manner of firing, and (2) the nature of the kiln atmosphere. 
adhering strength of the ground enamel was lowered when introducing oxygen in 
on muffle; this was especially true when the muffle was impervious. The introduction 
of nitrogen had the same effect on the adhering strength of the enamel. M.V.K. 
Drying and firing of enamels. J. E. Hansen. Abstracted from Sheet Metal Ind. 
[London }, 5 [12], 825-32 (1931); Sprechsaal, 65 (22), 407-408 (1932). M. 
Technique of enam on sheet iron and cast iron. Control of the grinding of 
enamels. DsLANGRE. Céram. verrerie, pp. 271-73 (1931). (C.A.) 
Enamel science. V. P. Ever. Emailletechnische Monats-Bldtter, 7 43-44 
(1931).—The use of a nickel oxide which has been partially reduced to metallic nickel 
is apt to cause fishscaling. Care must be taken to use saltpeter in the melt to keep the 
nickel in the oxidized ae = A formula for a ground-coat batch is given and its mill 
additions are discussed. Some ground coats which are combinations of two or more for- 
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d-coat work and some patented compositions are given. VI. Jbid., 7 [6], 67-68 
931).—Several patented enamel compositions on the percentage basis are listed and 
ess used for the application of a patented one-coat enamel and the characteristics 
required in such an enamel are enumerated and their effects are explained. VII. 
Tbid., 7 I7}, 79 (1931).—A general formula for a base enamel and the process used in 
preparing it are described. A method of producing imitation granite effects is dis- 
cussed. VIII. Jbid., 7 [8], 90 (1931).—Ground coats using cobalt oxide in the regular 
melt and others in which the cobalt oxide is added as a mill addition are discussed. 
Some reference is made to English patents regarding the use of lepidolite in enamels. 
IX. IJbid., 7 [9], 98 (1931).—The theory of the adhesion of enamel to iron due to the 
intermingling of some of the reduced metallic oxides contained in the enamel with the 
iron, and the way an enamel composition and the firing temperature can be effected by 
the workings of this theory are discussed. X. Jbid., 7 [10], 106 (1931).—In discussing 
possible economies in the enameling process the reasons for two coats (ground and cover 
coats) are pointed out. Only in colored or poor white enamels is single-coat work 
possible. Some fundamental cast iron ground-coat mixes are given and their prepara- 
tion and relative merits are taken up. XI. Ibid., 7 {11}, 114 (1931).—The réle of 
graphite and sulphur in the iron causing defective enameling due to poor surfaces is 
The reasons for bubbles and needle tappings in cast-iron enamel, as re- 
by Walter Kerstan (see Ceram. Abs., 10 [2], 102 (1931)), are briefly summarized. 
Ibid., 7 [12], 122 (1931).—The chief sources of the development of defects can be 
found in the surface of cast iron. Another cause of defective enamel is improper firing 
treatment of the material being enameled. The findings of Erich Becker in his paper on 
“The Effect of Iron and Its Melting Treatment on Cast Enameling’’ are discussed. 
XIII. Jbid., 8 [1], 6 (1932).—The effect of the behavior of the iron on annealing and 
reheating on the stability of the enamel is discussed. The characteristics most desired 
in enameling iron are enumerated. The rédle played by the carbon in the iron and its 
effect on the enameling qualities of the iron are discussed. XIV. Jbid., 8 [2|, 14 
(1932).—The réles played by silica, sulphur, manganese, and phosphorus in the iron 
and their effects on the enameling qualities are taken up. XV. Jbid., 8 [3], 22 (1932).— 
The production of iron for enameling in a cupola furnace is discussed, oy ge ar 
content of the various components is affected by this type of treatment. XVI. Jbid., 
[4], 30 (1932).—The effect of the use of the Brackelsberg mY for the production ‘ot 
enameling iron on its properties is discussed. XVII. Jbid., 8 [5], 38 (1932).—Various 
defects that can be found in enameling iron are enumerated and briefly described. a iy 


Enamel defects and their origin.. Maru. Becker.- Emailletechnische Monats- 
Blatter, 7 [4], 41-42 (1931).—Sheet iron and cast iron must be free of defects such as gas 
bubbles and pits, and care must be taken that none is introduced in the working, pickling, 
or annealing of the material prior to the application of the enamel, as they often show 
up in the ground-coat firing. Jbid., 7 (5), 54~—55 (1931).—In pickling, the solution must 
be kept at the proper strength and must be well washed off so no chemical is left on the 
surface on drying as this causes poor fit and defects in the enamel. Among defects 
listed are (1) cracked edges due to improperly dried ware, (2) ground coat underfired or 
overfired (causing gas bubbles), (3) flaked ground coat or too hard a top coat, (4) cracks, 
flaws, etc., due to poor metal, (5) insufficient heat treatment, (6) too thick a coat, 
(7) poor mixing and smelting of the ground-coat frit, (8) too long a pickling, and (9) 
a poor enamel composition. Cracks in the enamel, mat surfaces, formation of bubbles, 
and spottiness are also discussed. The source, characteristics, and properties imparted 
to the enamel by the following materials are discussed: feldspar, quartz, fluorspar, 
borax, boric acid, soda, and saltpeter. Jbid., 7 [6], 63-66 (1931).—B. discusses the 
source, characteristics, and properties imparted to the enamel by the ‘following 
raw materials: cryolite, calcite or calc-spar, magnesia, tin oxide, clay, cobalt oxide, 
lead, salts, antimony oxide, and colorants. E.J.V. 

. Anon. Monats- Blatter, 8 [4], 28-29 (1932).— 
Fishscaling has been attributed to various causes, chief of which is the liberation by 
pressure in the enamel of molecular stresses in the molten enamel. The use of lime-con- 
taining feldspar or mica in the enamel mix to avoid fishscaling is discussed. Composi- 
tions for enamels to be sprayed in thin or thick coats are given. E.J.V. 

Formation and removal of defects in enamel on new cast iron. ANoNn. Glashiitte, 
62 [15], 252-53 (1932).-—Defects in the enamel in the form of needle tappings and 
bubbles (in the shape of small craters) appearing on the enamel surface after firing are 
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described. These defects are due to the graphite of the cast which tends to disintegrate 
with the development of gases during firing of the enamel. A metallographic examina- 
tion showed that the graphite was distributed in large nests on 
and was not in a finely distributed or eutectic form which is one of the most important 
requirements for obtaining a good enamel coat. 

Glass-lined equipment and its uses in the chemical industry. P. S. 
Chem. Met., 16 (6), 160 (1932).—The manufacture and applications of ‘‘glass-lined’ 
“glass-enamel lined’’ equipment are discussed. E.J.V. 

ent for the cleaning of metal. XVIII. R.W. Mrircue.t. Metal Cleaning 

& Finishing, 4 (6), 333-38 (1932).—The importance of good rinsing in metal-cleaning 
operations is stressed. A discussion of typical practice and equipment employed is 
poueten Illustrated. For Part XVII see Ceram. Abs.. 11 [8], 443 (1932). me 

Vapor degreaser. Carrier Corporation. Metal Cleaning & Finishing, 4 (5), 
805 (1932).—A special metal cleaning unit has been developed 
tra 


Rubber lining for pickling tanks. — B.F.Goopricu Co. Metal Cleaning & Fintshing, 
4 [5], 307-308 (1932).—The ‘ ‘Triflex” rubber lining consisting of hard ru cushioned 
between two layers of soft rubber, and adhered by the patented “‘Vulcalock”’ process, 
is discussed as to its advantages as a lining for acid-containing tanks. See also Ceram. 
Abs. 9 [12], 1026 (1930). EJ.V. 
tinuous enameling furnace. Exvecrric Furnace Co. Metal Cleaning & 
Finishing, 4 (5), 306 (1932); for abstract see Ceram. Abs., 11 [6], 349 (ae, 


and firing implements. Maru. Becker. Emailletechnische Jonats- 
Blatter, 9], 95-96 (1931).—The design and arrangement of enamel firing bars or 
etc., are en 


heating for 

Blatter, 7 [12], 119-20 (1931).—A devices for gal- 

vanic baths, a new electric heating device is described in detail. E.J.V. 
Application of enamel in architecture. Anon. Ceram. Ind., 18 Le 


Further uses of enameled products were discussed at the recent meeting of Porcelain 
Enamel Institute, Inc., at Cleveland, Ohio. We 
BOOK 


Effect of Temperature on the Properties of Metals. Anon. American Society 
for Testing Materials, Philadelphia, Pa. Price $6.00. Can. Chem. Met., << 5) 78 


PATENTS 


O. E. Gricssy (Porcelain Tile Corp.). U. S. 1,863,842, June 21, 
Enameling ironware. ALEXANDER Kreimpi. Ger. 545,340, Oct. 28, 1925. The 
pickled and dried goods are pretreated with a solution of H,;PO, of about 10% concentra- 
tion containing a salt of Co, Ni, Mn, or Cu, and are dried at about 225°. The addition 
of an oxide of Co, Ni, Mn, or Cu to the enamel then becomes unnecessary. (C.A.) 


Glass 


Coloration of the surface of glass beads. Wiune.m Hannicn. Céram. verrerie, 
No. 827, pp. 259-60 (1931); Glashdtte, 61, 91-92 (1931).—The effect of various colors and 
coloring materials is described. Beads are usually immersed in a solution of coloring 
material. Mordants may be used in such case. (C.A.) 

Suggestion for the production of yellow-gold glass. Wu.iam Kats. Ceram. 
Ind., 19 carbonaceous matter, and silver chloride 

are being used for the production of —— glasses. Careful experimenting is 


the soda-glass batch improves the color. Temperature manipulation is of the greatest 


importance when using sulphur as a coloring agent in glass. ee ae 
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New researches on the ' etching of Anon. Glashiitie, 62 [15], 249-50; 
[16], 266-67 (1932).—The in ations of (Ceram. Abs., 11 [8], 446 (1932)), 
Heinrich (ibid., 11 [4], 237 (1932)), and Schatt ed, 11 446 (1992) are discussed. 

Manganese as a colorizer and decolorizer of A. Napev. Abstracted from 
Glashiitte, 61 37], 688 (1931): Ceramics & Glass, 8 |4}, 34 (1932).—N. describes observa- 
tions made when using as colorizer and decolorizer. The glass contained 


ng manganese as 
75% SiOs, 16% alkalis, and 9% CaO. A good decoloration was obtained when the 
proportion of iron oxide to manganese was 1:3 in the presence of arsenic and saltpeter. 
In proportions of 1:5, 1:6, and 1:7, the glass was greenish blue, and with the propor- 
tion of 1:8 the glass was colored into an intense red-violet. The researches of Springer 
(Ceram. Abs., 11 [5], 294 (1932)) are also discussed. M.V.K. 
Possibilities for glass containers decorated with vitrifiable colors. THro. Lencu- 
NER. Ceram. Ind., 18 [6), 362-64 (1932).—L. describes the progress made in colored 
which costs more than clear glass. W.W.M. 
manufacture, testing, and development. J. WILson. 
Soc. Tech., 16 67-79 (1932). Reference i is made to the early patentees, 
J. C. Wood and E. Benedictus, and to the formation of the Triplex Safety Glass Co., 
Ltd. Methods of manufacture are outlined, and an attempt is made to discuss the 
principles underlying the lamination process. Proposed tests for the finished material 
are commented on. Recent development in the use of synthetic resins is outlined and 
the proposed use of ee glass is discussed. G.R.S. 
Laminated glass tion brings technical refinements. Eprroriat Starr. 
Chem. Met. Eng., 39 [5], 266-67 (1932).—The various steps in the manufacture of 
laminated glass are described and illustrated with photographs. G.R.S. 
Precise measurements of the viscosities of glasses at tures near their 
annealing points. (Preliminary report.) H.R. Lmuim. Jour. Amer. Ceram. Soc., 15 
eee Sg of the viscosity of molten glass. A. 
otes on a m 
Jour. Soc. Glass Tech., 16 (61), 43-51 (1932); for abstract see Ceram. Abs., ry 1 233 


1932). 

MnO in glassmel N. V. Ceramics & Glass, 8 [3], 28/30 
(1932).—Manganese protoxide MnO) does not color glass. A series of glasses contain- 
ing up to 20% MnO and melted in the presence of a reducer were studied and their 
viscosity, softening temperature, coefficient of thermal expansion, and specific gravity 
were determined. It was found that MnO can replace alkalis in glass as it diminishes 
the viscosity of glass. The possibilities of using waste products of manganese ores for 
the glass industry are discussed. M.V.K. 

Liberation of SO, from the mass. B. F. IVANUSHKIN AND N. D. ZavIALov. 
Ceramics & Glass, 8 [4], 25-26 (1932).—Liberation of SO, pte the glass mass through 
the joints of the tank furnace is described. The problem of thermal flow is discussed 
with relation to this phenomenon. M.V.K. 

Volatilization of fluorine in melting glass. A.N. DAvuvaLTEeR. Ceramics & Glass, 

8 [4], 23-25 (1932).—D. discusses the investigations of Kitaigorodsky and Kurovskaya 
(Ceram. Abs., 11 [5], 297 (1932)) and points out that the volatilization of fluorine in the 
form of SiF, is more probable and is possibly accompanied by its subsequent decomposi- 
tion in contact with water vapors: SiF, + 2H,O = 4HF + SiO. The highly corro- 
sive action of batches containing fluorine on glass pots and the fact that the SiO, content 
is larger and the Al,O,; content is lower in the glass than in the grog of the pot make pos- 
sible the formation of AIF; with a subsequent volatilization of fluorine: 4AIF; + 3SiO, = 


2AL0; + 3SiF,. M.V.K. 
Volatility of selenium and selenium compounds. Oscar Knapp. Sprechsaal, 65 
[21], 391 (1932); for abstract see Ceram. Abs., 11 [8], 448 (1932). M.V.E. 


uence of aluminum oxide on some physico-chemical properties of glass in de- 
dence on raw materials. I. I. Krraicoropsky AND M. G. Cuernyak. Abstracted 
Trans. State Expt. Inst. Glass [U.S.S.R.], No. 1 (1932); Sprechsaal, 65 [21], 

391 (1932).—In two glasses of the composition, 6SiO. 1CaO 2R:O and 6SiO, 0.8 CaO 
1.2 R,O, 0.1, 0.2, 0.3, and 0.4 CaO were replaced by Al,O;. Feldspar, raw kaolin, fired 
kaolin, and ‘aluminum sulphate were used for this oxide. Thirty-four glasses in eight 
series were melted under different conditions, and it was found that some properties 
of the glasses were affected by the kind of raw materials in which Al,O, was introduced. 
Glasses with feldspar were softer than those containing kaolin but miuch more difficult 
to purify. Kaolin makes the glass shorter sometimes and increases the surface stress in 
contrast with feldspar. Aluminum sulphate could not be used. The resistance to the 
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attack of NaOH was better in glasses with feldspar than in kaolin glasses; it was also 
determined that the capability of resistance of glasses melted with fired kaolin was higher 
than that of glasses prepared with raw kaolin. The inclination to devitrification is the 
smallest in glasses with feldspar; it is the highest in glasses melted with fired kaolin, and 
lower in those melted with raw kaolin. M.V.KE: 
Homogeneity of the batch. M. F. SHur anp P. V. Vassmirnv. Glashiitie, 62 
[14], 233-35; [15], 250-52; [16], 265-66 (1932).—The factors influencing the homo- 


geneity are discussed. M.V.K. 
Factors infi the tion of cast plate glass. G. Sreinxe. Sprechsaal, 
65 [22], 405-406; [23], ~24 (1932).—S. determined a series of qualitative factors 


which influence the purification of plate glass favorably and unfavorably. The main- 
taining of certain temperature conditions was recognized as an indispensable condition. 
The influence of moisture could be determined only in one case. The investigation of 
the chemical composition of the raw materials was no criterion. The decisive factor 
was found to be the physical nature of the raw materials. It was found that the correct 
regulation of the atmosphere of the interior depends on the composition of the batch 
and on the physical nature of raw materials. The outside atmosphere must be in 
harmony with that of the interior. The influence of the material of the pot can cause 
trouble. The construction of burners, the care of the melt, and the influence of the way of 
working of each individual glass plant may be of considerable significance in some cases. 
The results obtained are valid only for the glass plant in which they were made. am 


Methods for determining the chemical capability of resistance of soda-lime 
I. I. Krratcoropsky AND A. U. PottinkovsKaya. Abstracted from Trans. Slate Expt. 
Inst. Glass (U.S.S.R.], No. 1 (1932); Sprechsaal, 65 [21], 391 (1932).—A comparison 
between the following methods for determining the chemical capability of resistance of 
soda-lime glasses was made: (1) the method of Turner, (2) the same method with some 
changes of the Russian Silicate Institute, (3) the standard method of the D. G. G., (4) 
the autoclave method, and (5) the beacon method of the Bureau of Standards. The 
composition of the glass was SiO, 76.17%, RsO; 1.61%, CaO 7.52%, NazO 10.98%, and 
bg 4.11%. It was found that these methods suffice only for determining the capability 
of resistance to water. The first three methods produce satisfactory results. The 
method of the Bureau of Standards showed experimental errors up to 100% with a small 
loss in weight. The autoclave method at 6 atmospheres is the most rapid and gives the 
highest corrosion. It is recommended to use a glass grain which is the residue of a 64- to 
144-mesh sieve; Bon a careful sifting and washing off of dust. M.V.K. 
Research NATIONAL PuysicaL Lasporatory. Pottery Gaz., 
57 [660], 755-56 (1932).—A brief résumé of the work done during 1931 on volumetric 
, diffusing glassware, particle size and concentration of the diffusing particles in 
opal glass, and the adoption of the milliliter in place of the cubic centimeter as the unit of 
volume for volumetric glassware is given. E.J.V. 
Flow of glass in tanks. F.C. Frint ann A. K. Lyie, Jr. Jour. Amer. Ceram, 
Soc., 15 [8], 410-18 (1932). 
Inv tions of convection flows in the glass mass. K.V.Srruve. Ceramics & 
Glass, 8 [4), 13-14,(1932).—S. discusses researches made on convection flows in a cooling 
. When glass pots with melts are being cooled, it is necessary to cool the bottom of 
Using slag in the manufacture of glass. I. I. Krrarcoropsky Anp I. P. Karev. 
Abstracted from Trans. State Inst. Test. Bldg. Materials & Glass [U.S.S.R.|, No. 30 
(1930); Sprechsaal, 65 [21], 391 (1932); for abstract see Ceram. Abs., 9 [12}, 1031 hy aye 


Influence of the method of in bursting-pressure tests on bottles. FE. J. 
Goopmnc. Jour. Soc. Glass Tech., 16 [61], 18-21 (1932).—Four methods of support 
were used in testing the bursting pressure on many types of bottles. The best results 
were obtained when the bottle was supported by an external neck ring holder, the seal 
being formed on a rubber pad. Methods using a base support or an internal seal were 


unsatisfactory. G.R.S. 
Defects in glass manufacture. Otro HERFuRTH. Céram. verrerie, No. 828, p. 330 

Ind. chamique, 18 [215], 889 (1931); for abstract see Ceram. Abs., 6) 358 

1932 


Opaque white for J mnyows _Anon. Glashiitie, 61, 299 (1931).—To the glass batch, 
without using medium, a chloride or a bromide is added to an 
cteat of 1 SR Wh While a portion of ‘this addition is volatilized, the remainder dis 
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solves in the melt, and on cooling, separates out into crystals which, owing to their 
small amount, allow all light rays, including those of short wave-length, to pass through 
unhindered, and thereby leave the color of the light source almost unaltered. The 
metals and metalloids, the oxides of which are white and stable at a white heat, such as 
aluminium, antimony, zinc, tin, zirconium, etc., can yield effective white opacifiers if 
converted into gels, i.¢., into the colloid state. But many of these, when heated too long 
or at too high a temperature, often lose their opacifying capacity partly or even entirely. 
This disadvantage could be removed by first mixing the gels with finely divided carbon 
and heating the mixture to a temperature of 700°. The opacifying capacity is thereby 
increased and remains permanent to its fullest extent even at high temperatures, —_ 
even from the hitherto supposed nonopacifying oxides, highly effective opacifying agen 
can be obtained by this treatment with carbon. SGT). 
Substitution of soda and salt cake by common salt in the manufacture of glasses. 
Anon. Glashiitte, 61, 153 (1931).—By leading away the resultant HCl the point of 
equilibrium in the reaction mixture of common salt and silica can be disturbed and a 
satisfactory yield of sodium silicate obtained at 1100 or 1200°. The process is carried 
out by charging into an electric furnace several layers of quartz diminishing in grain 
size upward. On this is placed the reaction mixture of common salt, silica, and wood 
, which, in turn, is covered by several layers of quartz with grain size increasing 
upward. By this means the sinterirg and melting material is prevented from dropping 
downward and the gases escaping up are freed from dust. From below, superheated 
steam is caused to pass through the layers of quartz, and the reaction gas, escaping from 
the top of the furnace, is conducted away to a condensing plant. It is ascertained that 
the minimum temperature necessary to produce a satisfactory yield is somewhat above 
1000°. The quantity of steam used amounts to about 20 kg. for every kilogram of 
decomposed salt. The powdered charcoal keeps the melting mass in a porous condition 
and facilitates the reaction by assisting in the decomposition of the steam to form water 
gas, thereby contributing a certain amount of heat fo effect the final result. A more 
favorable yield can be obtained if air has access to the charge. A ratio of steam to air 
as 2 : 1 increases the quantity of decomposed salt fourfold, compared with a charge in 
which charcoal and air are absent. By the addition of limestone instead of water glass 
to the charged mixture a commercially valuable soda-lime glass can be melted, provided 
that the lime additions are so adjusted that the melting point of the slag is not raised 
beyond a figure permissible for the operation of the producer. (J.S.G.T.) 
Chemical capability of resistance of glasses. J. K. GREBENSHCHIKOV AND T. A. 
Favorskaya. Abstracted from Trens. Optical Inst. [Leningrad], 7, 72 (1931); Sprech- 
saal, 65 [21], 391 (1932).—The temporal course of disintegration in different glasses was 
studied by means of the test of Mylius. The process proceeds rapidly at the beginning 
after which it slows down and reaches, within a minute, an almost constant value. Here 
is often formed, on the surface of the glass, a protective layer whose thickness was deter- 
_ mined and which lies between 11 A and 60 A (after 1 min. of action of moist ether) in the 
different glasses. This layer was thoroughly investigated. It has a colloidal character 
and greatly influences the capability of resistance of glasses. It is important to pay 
attention to this protective layer in all glass investigations because processes of absorp- 
tion and crystallization may take place in it, which processes form new molecules with 
changed properties. The authors assume that the Mylius test is tht best method for 
determining the capability of resistance of the surfaces of glasses, but suggest that the 
determination be made of the thickness of the disintegration layer formed in dependence 
on time, and not, as usual, to specify the glass attack in milligram Na-iodeosin used for a 
certain amount of the glass surface. M.V.K. 
Relation of temperature to the modulus of elasticity of several A. K. 
Geruarp Scuuize. Z. Physik, 69, 456-57 (1931).—The modulus elasticity of 5 
glasses which were approximately 7000 kg./sq. mm. at 20° showed a maximum decrease 
of 5.2% at 100° and 12% at 200° before the glass was annealed. The corresponding 
for the annealed state were 3.8 and 9.9%, respectively. (C.A.) 
Influence of chemical surface treatment on the hydrolytic properties of glass sur- 
faces." M. von Hirscuperc anv F. H. Zscuacxe. Chem. Zentr., ii, 3376-77 (1931); 
) 


for abstract see Ceram. Abs., 11 [1], 14 (1932). (B.C.A. 
Sound technical properties of glass. ANoNn. Glashiitie, 62 [18], 302 oo 
The sound properties of glass are discussed at length. V.K. 


Composition and choice of glass molds. G. Hooper anp C. E. WILLIAMS. ‘Glashatte. 
61, 521 (1931).—Pearlitic cast iron is a suitable material. Among alloys that have 
been tried with success are cast iron with 3 to 5% Ni, carbon-free iron with 15% Cr and 
1% Ni, and one with 18 to 20% Cr and 6 to 7% Ni, also carbon free. The first is prefer- 


= 


ee 


1932 GLASS 487 


able on account of its cheapness for most purposes. Another has Cu 6, Ni 14, Cr 2%, 
and is used fora small press plunger with success. Chromium plating is mentioned, but 
nothing novel is disclosed. (J.S.G.T.) 
Testing of commercial glassware. J. B. Murcatroyp. Jour. Soc. Giass Tech., 
16 [61], 5-17 (1932).—A general discussion is given of tests applied to commercial 
glassware (bottles). All known methods of testing indicate the strength in one part of 
the bottle. Failure always begins in the side wall near the base in thermal endurance 
tests. Breakdown due to internal pressure begins in that part of the bottle where the 
stress is concentrated because of the shape. Impact tests are applied at one point only. 
A description is given of a thermal endurance test in which the inaccuracies of operation 
are so reduced that reasonably accurate results can be obtained with 20 bottles. See 
also Ceram. Abs., 11 [5], 298 (1932). G.RS. 
Fused silica. W.W.Winsuip. Can. Chem. Met., 16 [6], 161 (1932).—The manu- 
facture of the two classes of fused silica products, the opaque and translucent ware 
made from pure sand, and the clear transparent material produced by —— ik 
crystal, and the properties of each are discussed. E.J.V. 
Manufacturing tubes according to the method of Korolev. M. A. BesBoro- 
pov. Ceramics & ss, 8 [3], 31-34 (1932).—B. describes in detail a new mechanized 
method of manufacturing glass tubes and rods and compares it to the installations of 
Donner and Phillips used in other countries. In the two latter methods, the tubes are 
drawn horizontally, while in that of Korolev, ee A are drawn vertically. The great ad- 
vantage of this method is its universality, allowing the manufacture of round, oval, or 
triangular tubes and rods. M.V.K. 
Electric annealing of glass. R. M. Cuerry. Jour. Amer. Ceram. Soc., 15 [8]}, 
424-32 (1932). 
- Machine for gy Sy curved and round edges. WerperR SHOWCASE 
& Frxtrure Co., ‘at s Budget, 48 (3), 3 (1932); Amer. Glass Rev., $1 [35}, 
21-22 (1932); Ceram. Ind., 19 [1], 44 (f982). —A machine is described which automati- 
on geaenteys t four edges of curved or rounded plate or safety glass in one opera- 
e E.P.R. 
Pg oe tube couplings. Corninc Grass Works. Chem. Met. Eng., 39 [5], 288 
(1932). —Tightness and easy demountability are important factors of a new coupling for 
R 
Se of glass containers. E. J. C. BowMaAKER ANp J. D. 
Cauwoop. Jour. Soc. Glass Tech., 16 [61], 22-42 (1932).—Appreciable errors are 
possible with too small samples. At least 500 systeinatically selected articles should be 
used for research and similar tests. For routine tests, samples need not be so large as 
for research tests, but with “patchy” or “border-line”’ quality articles, larger samples are 
required than with regularly “good” or “‘bad”’ articles to give trustworthy ae of 
quality. R 
Manufacture of rolled plate. XXI. Ernst Lutz. Glass Ind., 13 [6], 104-109 
(1932).—A detailed description of the newer form of the Bicheroux system of plate glass 
production is given with details of installations in operation in Europe and 
Tilustrated. XXIL Ibid., 13 [7], 118-23 (1932).—Details of the manufacture of plate 
glass from tank furnaces by the dipping method as adopted in Bavaria by two firms and 
by the flowing method as taken up by the Ford Motor Co. are given. Illustrated. 
For Part XX see Ceram. Abs., 11 [7], 408 (1932). EB.J.V. 
Study of pulsating feeders for molten glass. I. Roy E. Swarm. Glass ind., 13 
[6], 99-102 (1932).—The development of the press led to the development of feeders to 
replace the punty aes: A means for creating pulsations in a stream of glass and a 
device for severing the depending gobs constitute a feeder of the simplest form. In 
this study of the feeder the following component parts are taken up as described in 
patents: forehearth, orifice, orifice bushing, shears of different types, cups for measuring 
quantities of glass, and the pump, pneumatic pressure, and paddle type feeders for 
creating pulsations in the flow. Each component is discussed as to function in the feeder. 
Illustrated. II. Jbid., 13 [7], 115-17 (1932).—Types of reciprocating needles, blow 
backs, different shaped needles, forehearth heating units, heat-insulated forehearths, 
baffles for insertion between the tank and forehearth to prevent heat variations affecting 
the forehearth, skimmers, stirrers, devices for transporting the glass to the forming 
machine, and devices for getting the hotter glass to the bottom of the blank or mold are 
described. Illustrated. E.J.V. 
oY Mey glass furnaces. S.Guss. Glashiitie, 61, 557, 563, 572, 649, 666, 681, 
701, 734 (1931).—G. deals with the properties of the refractory materials of which 
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modern furnaces are constructed, quoting previous authors freely and paying particular 
attention to the effect of various factors on sensitivity to thermal shock. The danger of 
fluxing thick crowns is pointed out. Details of the preparation of a crown for small 
furnaces by ramming or treading on a template are given. Various types of crowns are 
mentioned, that known as ‘‘Korbbogengewolbe”’ being very satisfactory. The effect of 
heating up on the redistribution of the load on the side walls or pillars of the furnace is 
discussed. The necessity for good support of the refractories to maintain gas-tight joints 
is emphasized. The method of preheating a furnace by building one or more drying 
fires external of the furnace and going over to ‘‘gas’’ when the inside has reached dull 
redness is described. It is necessary, in letting out a furnace, to insure that the mass 
cools down slowly by sealing up all apertures admitting cold air. If there is not a large 
volume of brickwork or if the glass has been run out, the heat should not be cut off sud- 
denly but should be reduced. (J.S.G.T.) 
egeneration in elting furnaces. T. P. Corcroucn. Jour. Soc. Glass 
Tech., 16 [61], 52-66 (1932).—The influence of the temperature of regeneration of gas 
and air on the temperature and radiating value of the flame in open-hearth steel and 
glassmelting furnaces is discussed. An analysis is given showing the distribution of the 
heat available in such furnaces and indicating the reason for their low thermal efficiency. 
Attention is directed to the methods available for improving the regenerator system in 
order to make a more complete use of the heat available in the gases leaving the furnace 
chamber. G.R.S. 
Glass brick. ANON. Amer. Glass Rev., 51 [34], 10 (1932).—Glass brick somewhat 
stronger in compression than clay brick were demonstrated at the American Museum of 
Natural History in New York. The glass brick have a high degree of heat resistance 
and permit full natural daytime lighting without the heat losses caused by most types of 
windows. E.P.R. 
Glass industry in U.S.S.R. A. G. Temxin anp S. M. SHNEEROV. Ceramics 
& Glass, 8 [3], 2-11 (1932).— Data concerning the advance made by the glass industry 
for the last few years and concrete results accomplished in 1931 are discussed; also the 
prospects for 1932 in regard to the volume of manufacture, supplies for the plants, 
problems of labor, and net cost. M.V.K. 
Swedish glass. E. E. Tromm. Sprechsaal, 65 [21], 386 (1932); for abstract see 
Ceram. Abs., 11 [6], 360 (1932). M.V.K. 
Glass containers. Capstan Grass Co. Ceram. Ind., 18 [6], 337-41 (1932).— 
An illustrated description of the plant and processes of the Capstan Glass Co., Con- 
nellsville, Pa., is given. W.W.M. 


“Glass Art” of Peder Mansson. Otto JoHANNSEN. Sprechsaal, 65 [21], 387-88 
(1932).—The Swedish monk Peder Méansson (1460-1534) wrote a book on glass tech- 
nique. This book was republished by Robert Geete (Stockholm, 1913) and is divided 
into the following parts: (1) glass art, (2) burning of the ash, (3) purification of the salt 
alkali, (4) the first kiln and ash mixing, (5) construction of the glass kilns, (6) clay pots 
which are inserted into the kiln, and (7) tools with which to work. The book is written 
clearly and in detail so that the production of ashes, the frit kiln, glassmelting kiln, glass 
pots, and the work of the glass factory give a complete picture of the state of glass manu- 
facture in his time. M.V.K. 


PATENTS 
June 14, 1932 apparatus. K. E. Pemer (Hartford-Empire Co.). U.S. 1,862,979, 
une 14, 


atus for feeding molten glass. G. W. Batcue.i. U. S. 1,863,095, June 14, 
1932. E. H. Curtrs, Jr. (General Glass Corp.). U.S. 1,864,186, June 21, 1932. 
Method and apparatus for melting glass. R.L. Frmx. U.S. 1,863,156, June 14, 
1932. Gerorc Zoros. U. S. 1,863,708, June 21, 1932. 
Glassware-annealing leer. A. N. CRAMER (Owens-Illinois Glass Co.). U.S. 1,863,- 
687, June 21, 1932. J. L. Drake (Libbey-Owens-Ford Glass Co.). U. S. 1,865,891, 


July 5, 1932. 
Man glassware. Tuomas Wauonu, Jr. (Hartford-Empire Co.). 


ufacture of blown 
U. S. 1,863,915, June 21, 1932. 
Process and apparatus for the manufacture of laminated glass. H. H. Baker 
(Libbey-Owens-Ford Glass Co.). U.S. 1 176, 21, 1932. 
Cam and its mounting for a glass feeder. E.H _ Curtis, JR. (General Glass Corp.). 
U. S. 1,864,187, June 21, 1932. 
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Method and for separating quantities of molten glass from mass. O. M. 
Tucker AND W. A. Reeves (Hartford-Empire Co.). U.S. 1,864,275, June 21, 1932. 
Method of getting and delivering preformed charges of viscous W. A. 


ReEvgEs AND O. M. Tucker (Hartford-Empire Co.). U.S. 1,864,276, June 21, 1932. 
O. M. Tucker aNp W. A. Reeves. U. S. 1,864,278 and 1,864,279, June 21, 1932. 
Shear structure for glass machinery. O. M. Tucker Anp W. A. Reeves (Hartford- 
Empire Co.). U.S. 1,864,277, 21, 
Plant for the manufacture of sheets of glass. J. H. Lemare. U. S. 1,864,360, 


thering ‘pool. K. E. Pemer (Hartford-Empire Co). U. S. 1,864,495, June 21, 


Glass-forming machine. I. H. Freese anp H. H. Dawson (Hazel-Atlas Glass 
Co.). U. S. 1,864,689, June 28, 1932. L. D. Sousrer (Owens-Illinois Glass Co.). 
U. S. 1,865,730, July 5, 1932. 

Grinding, smoothing, and polishing apparatus. CHARLES Hevze. U. S. 1,864,822 
and 1,864,823, June 28, 1932. Paut Dryon. U. S. 1,864,894, June 28, 1932. 

Cadmium-containing glass and tubing made therefrom. W. H. Ristnc (Corning 
Glass Works). U.S. 1,864,858, June 28, 1932. The method of making ruby glass tub- 
ing substantially free from opalescence due to precipitated zinc sulphide includes pre- 
paring a batch for a zinc-containing glass, adding to the batch sufficient cadmium 
sulphide and selenium for coloring purposes and 0.5 to 2% of cadmium oxide, melting 
the batch, and forming the molten glass into tubing. 

Glass-drawing apparatus. L. J. Prerce anp F. L. Bisnor (American Window Glass 
Co.). U.S. 1,864,930, June 28, 1932. 


Safety W.C. Davis. U.S. 1,864,983, June 28, .. 
Method and for simultaneously emptying glass iar 
the molten glass to granules. Ratpn Gorsucn (Hazel-Atlas ‘Glass Co.) 


1,865,367, June 28, 1932. 

Drainage for roofs and skylights. Arno Suman (Pennsylvania Wire Glass Co.). 
U. S. 1,865,401, June 28, 1932. 

Device for vitreous-like objects. S. H. Pextrer (Peltier Glass Co.). U.S. 
1,865,787, July 5, 1932. 

Sheet-glass apparatus. L. D. Bracksnere (Libbey-Owens-Ford Glass Co.). 
U. S. 1,865,819, July 5, 1932. 

Process and apparatus sheet Cong (Libbey-Owens- 
Ford Glass Co.). U. S. 1,865,836, July 5, 1932. J. L. Draxe (Libbey-Owens-Ford 
Glass Co.). U.S. 1,865,843 and 1,865,890, July 5, 1932. 

Process and apparatus for the manufacture of glass. J. C. Barr (Libbey-Owens- 
Ford Glass Co.). U.S. 1,865,820, July 5, 1932. 

Apparatus for forming and ann sheet glass. FRANK Fraser (Libbey-Owens- 
Ford Glass Co.). U.S. 1,865,894, July 5, 1932. 

Machine for manufacturing hollow glass bodies. PANcras SCHOONENBERG (Naam- 
looze Vennootschap Internationaal Octroo, 1ireau). U.S. 1,865,967, July 5, 1932. 

Heat tor for leers. VERGIL MULHOLLAND AND W. T. Honiss (Hartford- 
Empire Co. U. S. 1,866,366, bay Pry 

Apparatus for forming articles of glass. W. J. Mriier (Hazel-Atlas Glass Co.). 
U. S. 1,866,506, July 5, 1932. 

Manufacture of nonsplin and other compound glass. F. B. Denn (Réhm & 
Haas Akt.-Ges.). Brit. 373,277, June 1, 1932. 

Leers. J. E. PoLaKk (Hazel- Atlas Glass Co.). Brit. 373,430, June 1, 1932. 

Machine for producing glassware. O. Evans (Europiischer Verband der Flaschen- 
= Ges.). Brit. 373,506, June 1, and 373,874, June 8, 1932. 

pparatus for grinding and polishing bifocal and other lenses. W. A. Taro. Brit. 
373, rit) ge 8,1 
Protective eyeglasses. Deurscue Aver-Ges. Brit. 373,855, 
une 8, 1932. 
‘ Device for opening bulbs of glass, etc. Monprat Soc. ANon. Brit. 373,857, June 
1932. 
Composite glass. A. KAmprer anp A. C. PLérze. Brit. 374,193, June 15, 1932. 
Manufacture of silica articles. Brrtisa Tuomson-Houston Co. Brit. 374,761, 


June 22, 1932. 
machine. W.A. Morton. Brit. 374,840, June 29; 1932. - 
Glass. Gustav Keppeter. Ger. 542,970, April 23, 1930. In melting glass by 
the method of 484,504, the fused glass is purified by the addition of material such as 
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alkali sulphates or chlorides, etc., which remain practically unchanged during the sinter- 

ing process. Addition to 484,594, Ceram. Abs., 9 [4], 275 (1930). (C.A.) 
tus for making tubes or rods. WILLIBALD SPrIe_vocet (Patent-Treu- 

hand . fir elek. Glihlampen m. b. H.). Ger. 545,449, Oct. 29, 1930. (C.A.) 
Artruur Kroner (W. C. Heraeus G. m. b. H.). Ger. 543,957, March 1, 1928. The 
quarts ground ond fered in 0 by beating. (C.A.) 


Structural Clay Products 


Standard for clay building materials. B.H. Wuuspon. Brit. Clay- 
worker, 41 [481], 67-75 (1932).—Some general considerations are discussed which must 
be faced before any confiden t approach can be made toward drawing up a satisfactory 

ification for such materials as building brick and similar heavy-duty clay 
products If a specification clause is to be more than “‘eye-wash”’ for the user it must 
based on a clearly defined estimate of sampling errors. The manufacturer on his 
part will suffer unless he can assure himself that the level of control which he can main- 
tain economically will provide an adequate margin of safety below the specification level. 
This margin can only be estimated by a knowledge of the sampling errors of the criteria 
to be used in specification and the variability of this product. Methods by which such 
R.A.H. 

Preventing efflorescence brick by TONINDUSTRIELABORATORIUM. 
Tonind.-Ztg., 56 [43], 54446 (1932). ——Red and yellow common brick show no marked 
ne cea ; The coatings containing bituminous and tarry substances or 


isfactory. 

“Parafinol” to building surfaces. ANon. Zement, 21 [3], 160 
(1982); Pit & Quarr rich of Charlottes 24 woes fol a3 43 (1932).—An emulsion developed by the Akt.-Ges. 
Johannes J burg and offered under the trade designations “Parafinol 
BU 25” and Parafino! BU 20" is applied with a brush and after drying is highly resistant 


practically invisible, but on either clear or colored stucco they change the color some- 
what, so that they must be appropriately colored before use. E.P.R. 
Modern wall construction. A. W. Kercuiine. Clay-Worker, 97 [6], 300-303 
(1932).—As a brick wall provides an excess of compressive strength and a continuous 
surface both inside and outside the wall is needed, any new unit must provide for a void 
within the finished wall. A unit consistirig of two face blocks connected by a double web 


_ is discussed as to mechanical features, construction features, weight and cost, and ther- 


mal characteristics. Results of tests of heat transmission ee ee Se 
unit are given. Illustrated. See also Ceram. Abs., 10 [10], 701 (1931). E.J.V. 
Strength and unit weight of brick. O. Drogcsier. Tonind.- tg., 56 [40-41], 
523-24 (1932).—Statistical data are presented on the relation of a certain brand of 
common and sand-lime brick observed during five years. The arithmetic mean devia- 
tion as found from the curves is 1% with the strength and 0.2% with the unit weight. 
glazed dry-press face brick. W.C. Ruscxer. Brick Clay Rec., 80 
[6], 294 (1932).—Some of the objections to the dry-press method and the answers thereto 
in connection with producing glazed brick are listed with a report of progress in an in- 


J.V. 
e for making face brick cf common brick. ANon. Brick nf sa 
[6], 308 (1932).—This English machine “faces” wire-cut common brick by delivering 
innumerable tiny blows rapidly onto the face and ends of the brick, penetrating and 
breaking through the dense skin, and forcing the sand, color, or other material which 
ace E.J.V. 
Hard-fired brick for road construction. Drieskav. Tonind.-Zitg., 56 (39), 508-509 
(1932).—Several types of road construction using hard-fired brick were tried out for 
heavy traffic in Germany with satisfactory results. Illustrated. W.M.C. 
Rela and salvaging paving brick. Anon. Mfrs. Rec., 101 [15], 27 (1932).— 
A plan for them in the same street was 
adopted in Albany, Ga. E.P.R. 


4 
a 


1932 REFRACTORIES 491 


What can be done to a larger use of brick? W. D. Ricwarpson. Clay- 
Worker, 97 (6), 298-99 (1932).—R. suggests that by reducing the cost of the brick wall by 

E. 


Cost of handmade vs. machine-made brick. Anon. Brit. Clayworker, 41 [482 
85 (1932).—On the whole it is claimed that the cost of machine-made brick is about 1'/, 
times that of handmade brick. Sneddition the latter type of works ean often weather 0 
season of bad trade which would ruin works producing brick by machinery. R.A.H. 

Fundamentals and economies in the clay industries. XVII. Ex.is Lovejoy. 
Clay-Worker, 97 {6}, 305-308 (1932).—L. discusses the different types and applications 
of clayworking machinery including the crusher, feeder, grinder, bucket elevator, 
and conveyer. Illustrated. For Part XVI see Ceram. Abs., 11 righ, 455 (1932). E.J.V. 

Data. VIII. T. W. Garve. Clay-Worker, 97 [6], 312-13 (1932).—Comparisons 
of units of length, area, volume, and weight, and a method of conversion of B.t.u. and 
calories are presented. For Part VII see Ceram. Abs., 11 [8], 455 (1932). E.J.V. 


BULLETIN 


incased clay pipe. W. J. Scuuicx. Jowa 
pp. U. S. Agric. Expt Sta. Rec., 66, 377 (1932).-Excent 
temperatures, the strength of an incased stoneware pipe is only slightly greater 


than the 
PATENTS 


Brick. G.B.Kuissrycer. U. S. 1,865,114, June 28, 1932. 

Making porous objects. A. J. Manner. U. S. 18,506, June 28, 1932 (reissue). 
In the method of producing a hard porous object of low thermal conductivity from 
ceramic materials the steps include mixing with the ceramic material a completely 
sublimable substance, mixing with the ceramic material and the sublimable substance a 
liquid chemically inert with respect to the sublimable substance to render the mix plastic, 
heating the mixture under reduced pressure to vaporize the sublimable substance without 
melting it, and firing and heating the mixture to harden it completely. 

construction. A. J. Parmer (Republic Fireproofing Co., Inc.). U. S. 

1,863,543, June 14, 1932. 

Plant for the manufacture of ceramic W. L. Haney, Jr., D. B. Henpryx, 
anv G. W. Hoisroox (Hanley Co.). . S. 1,863,628, June 21, 1932. 

Kiln for the manufacture of bloated clay products. Kemper Siipe.t (American 
Face Brick Research Corp.). U.S. 1,864,769, June 28, 1932. 

ing cellular material. Kemper (American Face Brick 
Research Corp S. 1,864,770, June 28, 1932. 

Damp-proofing and water-proofing walls. J. Rose. Brit. 373,609, June 8, 1932. 

Manufacture of cellular building materials. J. Y. Jounson (I. G. Farbenindustrie 
A.-G.). Brit. 368,742, March 23, 1932. (B.C.A.) 

Ceramic products, etc. Max Perxrewicz. Fr. 706,561, Nov. 26, 1930. The 
surface of the molded clay is covered with a composition containing glue or gluing mate- 
rials and (or) resins, natural or artificial resinous substances, gums, or varnishes. The 
coated object is dried and fired. See following abstract. (C.A.) 

Brick, etc., of uniform color. Max Perxrewicz. Ger. 545,237, Sept. 7, 1930. 
Molded clay, before drying and firing, is treated with a suspensior of a natural or syn- 
thetic resin. A suitable suspension comprises colophony 2.5, turpentine 2.5 to 5, and 


Refractories 


Control testing in clay firebrick manufacture. I. Desirability and 
F. A. Harvey. Bull. Amer. Ceram. Soc., 11 [7], 166-68 
A. E.R. Westman. I/bid., pp. 168- 
of clays. G. A. Jonnson. J/bid., pp. 170-71. 

testing of clays. R. F. Fercuson. /bid., pp. 171-72. V. Control 
. R.S. Brapwey anv R. B. Gruwore. Ibid., pp. 173-74. 

‘or moisture in fire clay and fireclay bodies. S. M. Swain. /bid., 
the ammeter to control moisture J. O. 
79. VIII. Green brick control at the press. L.C. Hewrrr. 


‘ 
ft 
“ 
Symposium: 
necessity of con 
(1932). IL Pro 
70. IL Mine 
IV. Laboratory 
tests on grinding 
VI. Control test 
pp. 175-78. vil 
Evernarr. [bid 
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2h. 99. 0-0. IX. Reproduction of service conditions in the la . FH. 
Norton. /bid., 180-81. X. “pp. 181-84. XL. "Control testing of fe ture of 
clay fire brick. E. Rice. pp. 181-84 


factors on on pressure transmission i Cc. 

Amer. Refrac. Inst., Tech. Bull., No. 33 (1932); for abstract see Ceram. Abs., ll {1], 38 

(1932). (Trans. Ceram. Soc. [Eng.}) 
wae refractories industries. J. W. MELLOR AND A. T. GREEN. 
Refrac. Jour., 8 (5), 173-78 (1932); Pottery Gas., 57 [660], 746-47 (1932).—In the early 
life of the Association a research was inaugurated on the possibilities of the economic 
purification of fire clays. A practical method was studied from which the conclusion was 
drawn that the cost of the purification of fire clays was out of all proportion to the im- 
proved results attained. It is anticipated that a satisfactory basis for the determination 
of a rational ‘‘plasticity value” will be realized. With these studies are included investi- 
gations on (1) the adhesion of clay to metallic surfaces, (2) the relative merits of various 
lubricants and lining metals used in clay molding and the friction coefficients involved, 
and (3) the plastic characteristics of bodies used in a variety of works’ processes. In- 
formation has been obtained on (1) the construction, operation, thermal aspects, and 
efficiency of various firing systems, and (2) the firing properties of fireclay and silica 
brick. The comprehensive study of kilns is particularly given in Bulletin, No. 12. 
This survey gives in outline the results of all the tests and at the same time includes a 
plain, straightforward account of the main lines along which kilns have developed and 
the basic ideas regulating their operation. The following firing systems were investi- 
gated: (1) updraft, (2) round downdraft, (3) Dunnachie chamber, (4) Woodall-Duckham 
chamber, (5) E.1I.C.T. tunnel, (6) Shaw, (7) Dressler, (8) Koppers tunnel, (9) Carder 
tunnel, and (10) continuous, modified Hoffman for firing common building brick. The 
whole investigation has been conducted in a rational manner and conclusions of great 
importance to the industry have been evolved. The properties of refractory materials, 
¢.g., structural stability and thermal properties, were studied. Efficiency factors can 
not be computed without the aid of data on the essential thermal properties of the ma- 
terials of construction used in building high-temperature furnaces. The council early 
decided to establish work on these fundamental physical properties. An appreciable 
amount of data, including the measurement of thermal conductivity, temperature 
diffusivity, specific heat, and heat capacity of silica, fireclay, and magnesite brick has 
been completed and reported upon. The data for thermal conductivity included the 
following points: (a) In the case of silica and fireclay products, the coefficient of thermal 
conductivity increases with temperature; in the case of magnesite the bulk of the evi- 
dence points to a decrease, particularly at high temperatures. (6) The thermal con- 
ductivities of fireclay and silica products, although varying in the different materials, 
are nevertheless similar to each other. It has been proved by comparing superior 
products of each kind that the silica and the fireclay product have similar conductivities 
- at lower temperatures, but that the silica has a higher value at higher temperatures. 
(c) Increasing the original firing treatment of a silica or fireclay brick increases the 
conductivity. (d) Often the continued use of a refractory material results in an in- 
creased conductivity. The connection between porosity and conductivity has been 
investigated. The permeability of ceramic products to liquids and gases is also reported. 

E.P.R. 
representation of the composition of refractory clay. Bumper YosHrxr. 
Jour. Jap. Ceram. Assn., 38 (453), 552-63 (1930).—Y. proposes a graphical method of 
representing the composition of refractory clays from the standpoint of minerals con- 

stituting clays. S.K. 
Notes on the structure of refractories. I. S.M.Puerps. Blast Fur. Steel Plant, 
20 [6], 543-44 (1932).—-Some of the advantages resulting from increasing the density of 
refractories by the increase of flint clay rather than the plastic clay are enumerated. 
A study of refractory structure consisting in preparing 66 mixes of three particle sizes 
varied in 10% steps and adding 12'/:, 20, and 309% plastic clay to them to make 
three series showed that the densest mixtures were comprised of about equal parts of the 
fine and coarse particles, and that the percentage of bond clay should be kept low. As 
it approaches 20%, the benefits derived from proportioning are effected. Illustrated. 


E.J.V. 
Expansion behavior of the end black silica brick. P. P. BupNrkorr AND 
W. Mt.ier. Ber. deut. keram. , 13 [1], 28-31 (1932).—A comparison was made of 


the expansion behavior of a regular silica brick and a black silica brick. The latter is 
made with a mineralizer of furnace dust and has a higher specific gravity, bulk gravity, 
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per cent expansion, resistance to compression, and a lower and water absorption. 
A check also shows the black silica brick to be 40% tridymite, 20% cristobalite, and 40% 
qos compared to 52% tridymite, 18% cristobalite, and 30% ¢ quartz for the regular 


silica brick E.J.V 
Apparatus f ‘or measuring the thermal expansion of refractory materials in the tem- 
ture range of 0 to 1700°C. H. Reicu. Ber. deut. keram. Ges., 13 [4], 157-66 
1932).—A new apparatus for determining the thermal expansion of refractory materials 
over a range of 0 to 1700°C in a normal carbon-resistance furnace with comparatively 
simple auxiliary equipment is described. The reproducibility of the measurements was 
demonstrated by results of measurements. The serviceability of the apparatus for regu- 
lar practice was demonstrated by twoexamples. Illustrated. E.J.V. 
behavior of Chassov-Yar fire brick at high temperatures. P. P. Bupni- 
KOFF AND W. Mi.ier. Ber. deut. keram. Ges., 13 [4], 153-57 (1932).—Fire brick made 
up of the different kinds of Chassov-Yar clays were studied in regard to their expansion 
behavior at high temperatures. E.J.V. 
Permeability of refractory materials to gases. I. Experiments with fireclay and 
silica products at ordinary temperatures. F.H. CLews anp A. T. Gas 
Eng., 22nd Rept. Refrac. Materials Joint Sub-Committee, m% 
No. 39, pp. 5-15 (1931); Brit. Refrac. Research Assn. Bull., 7 Cas (1981) The 
true and apparent porosities and minimum and maximum permeabilities of representa- 
tive samples of silica and fireclay products were determined. There is no definite re- 
lationship between per cent porosity and permeability coefficients. II. Experiments 
with fireclay and 500°. Inst. Gas. Eng., 22nd 
Rept. Refrac. Materials Joint Sub-Committee, pyright Communication, No. 39, 
pp. 16-23 (1931); Brit. Refrac. Research Assn. Bull., 26, 44-56 (1931).—A method is 
described by which the permeability to N of 5 fire clays, 5 silicas, and 1 siliceous material 
has been measured directly at temperatures up to 500°. As the temperature increases 
permeability decreases almost independently of the nature of the material and the value 
of its permeability coefficient at ordinary temperatures. For a temperature increase 
from 10 to 500° the permeability is reduced to almost one-half its value for fireclay 
products and to slightly less for silica. (C.A.) 
Action of carbon monoxide on refractory materials. I. Experiments on the dis- 
in’ tion of fireclay ts by carbon monoxide. W. Hucm1, H. ELLerron, anp 
Green. Inst. Eng., 22nd Rept. Refrac. Materials Joint Sub-Committee, 
Copyrig ht Communication, No. 39, pp. 26-30 (1931); Brit. Refrac. Research Assn. Bull., 
25, 14-23 (1931).—Of 11 specimens of refractories, 5 resisted disintegration by co 
(flow, 1 liter/hr.) at 420° for 20 hr. Others showed breakdown. Disintegration is 
mainly localized at the Fe spots. Analysis showed no relation between Fe content and 
disintegration. Less than 0.1% ferruginous matter extracted by bromoform, however, 
differentiated resistant brick. II. Further experiments on the disintegration of fire 
clays by carbon monoxide. Inst. Gas. Eng., 22nd Rept. Refrac. Materials Joint Sub- 
Committee, Copyright Communication, No. 39, pp. 30-33 (1931); Brit. Refrac. Research 
Assn. Bull., 26, 37-43 (1931).—-Experiments under (I) were extended to 200 hr. Three 
resisted disintegration. There is no obvious relation between disintegration by CO 
and permeability. Further proof is presented that the ferruginous matter separated by 


bromoform is responsible for disintegration. (C.A.) 
Refrac joining cements. A. T. Green, F. WHEELER, anp H. Bootn. Inst. 
Gas. Eng., 22nd Rept. Refrac. Materials Joint | etme toe ight Communica- 
tion, No. 39, pp. 33-41 (1931).—The use of the refractoriness test in the test- 
ing of cements is illustrated. (C.A.) 


High-alumina refractory bodies. R. Rrexe. Ber. deut. keram. Ges., 13 [2], 
88-90 (1932).—R. discusses the natural high-alumina refractory materials and the 
methods whereby the alumina content of refractories can be increased with an ac- 

V 

Bauxite. Anon. Brit. Clayworker, 41 [482], 90-91 (1932).—The preparation and 
use of bauxite in refractories are discussed. The various uses to which bauxite brick are 
put are described. R.A.H. 

evski bauxites. I. G. SocHerBAKOv A. B. Sucuersakov. Abstracted 
from Uralski Tekhnik, No. 10, pp. 31-39 (1931); Ceramics & Glass, 8 [4], 35 (1932).— 
Data on different kinds of bauxites from Alopaievski are given. The chemical com- 
position varies for SiO, from 4 to 39%, AlsO; from 33 to 54%, and FeO; from 0.89 to 2.4%. 
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Deformation of magnesite brick. K. A. Gosticn. Tomind.-Zig., 56 (39), 511-12 
(1932).—Deformation may point to a well-sintered product but does not show one of 
poor quality. W.M.C. 


Krause W. Kstnsik. Abstracted in Refrac. Jour., 8 
(1802), for see Ceram. Abs., 11 [4], 248 (1932). EPR. 
silica brick to external nature. R. SELzER. Abstracted 
D. 13, 145-46 (1932); Feuerfest, 8 [5], 78 (1932). —8S. discusses the out- 
side coloring as an indication of the quality in Findlings quartzite brick and mixtures of 
different quartzites. Rock quartzite brick have red spots. M.V.K. 
Sinterkorund. Anon. Ind. Chemist, 4, 150-52 (1932); abstracted in Refrac. 
Jour., 8 (5), 200 (1932).—The properties of sinterkorund render it undoubtedly an 
ideal ‘material for certain specific applications, although it is hardly likely to supersede 
commercial super-refractory materials. The special mechanical, thermal, and electrical 
properties of sinterkorund are outlined. E.P.R. 
Manufacture of grog. Anon. Brit. Clayworker, 41 (482), 93 (1932).—Laboratory 
investigations have shown that (1) the nature of the atmosphere in the kilns has an 
important influence on the impurities in the grog; (2) a temperature as low as 400°C is 
sufficient to enable magnetic separation of some com ds to be effected; (3) the best 
temperature for magnetic separation is 400 to 600°C and higher temperatures are less 
satisfactory; and (4) the magnetic properties of a grog calcined in a manner suitable 
for their development are far greater than those of the same grog when calcined in the 
ordinary manner. The first heating of the material is therefore carried out at from 
400 to 600°C, then sized, magnetically separated, and passed into a second calciner at 


temperatures up to 1650°C. R.A.H. 
Heat-insulating brick. T. H. J. W. Coss. Abstracted in Refrac. 
Jour., 8 [5], 200 (1932); for abstract see Ceram. ~~, 11 [6], 372 (1932). E.P.R. 


refractories for glass tanks. Frep S THOMPSON. Ceram. Ind., 19 [1], 
46 (1932).—The Corhart Electrocast refractory is described and the advantages claimed 
for it are given as follows: 3 elimination of stones, reams, and other glass defects 
traceable to furnace blocks; (2) greatly increased furnace producing life; (3) develop- 
ment of new Sooners. in glass- furnace construction heretofore held back by refractory 
limitations; and (4) material lowering of the furnace costs per unit of manufactured 
ware. W.W.M. 
Precautions insuring service from glass pots. Anon. Ceram. Ind., 19 [1], 
13 (1932).—The rate of heating as well as the temperature reached is important in 
firing glass pots. Suggestions for the elimination of cracks are made. W.W.M. 
Blast-furnace linings. W.J. Rees. Brit. Clayworker, 41 [481], 54-56 (1932).— 
The following observations are made in regard to increased life from blast-furnace 
linings: (1) Resistance to slag attack is promoted by the use of well-fired brick of good 
shape, low permeability, and good volume stability at high temperatures, made from 


‘ aluminous clays not below cone 30. Cement used should be finely ground, and contain a 


high proportion of grog. (2) Resistance to penetration and corrosion or disintegration 
by alkalis is promoted by the use of well-fired aluminous brick of low permeability. 
Close jointing is especially important. (3) Resistance to carbon deposition is promoted 
by the use of brick of low permeability, well fired, and free from ferruginous segregations. 
Iron oxide content less than 2.5% is desirable, but the condition of the iron appears, 
within limits, more important than its proportion. (4) Resistance to mechanical 
wear is promoted by the use of brick with a high cold crushing strength. Close texture 
and incipient vitrification appear to assist retention of resistance to mechanical shock 


and abrasion at the temperatures of the upper parts of the blast furnace. R.A.H. 
Bagasse fuel and boiler refractories. FRrepertco W. Freise. Facts About S: 

26, 492-93 (1931); for abstract see Ceram. Abs., 10 [4], 273 (1931). - (CA). 
Better refractories aid blast-furnace practice. Racpx H. Sweetser. Mining & 


Met., 13 [307], 319-21 (1932)—Some typical difficulties encountered in the use of fire 
brick for lining blast furnaces are discussed and the way in which they have been over- 
come through the progress in refractory manufacture, producing more uniformly dimen- 
brick as well as a better quality product, is pointed out. E.J.V. 
Some common failures of steel refractories. R.H. Srone. Blast Fur. 
Steel Plant, 20 [6], 515-18 (1932).—S. goes into detail as to the physical and chemical 
changes which occur in the stopper heads, sleeves, and nozzles used in bottom pour steel 
ladles and the influence that their reaction to these changes has on results obtained in 
controlling the stream of steel. Five typical pouring results as reflected in the condi- 
tion of the refractory stopper and nozzle are discussed, showing how the refractories 
have failed and produced the particular pouring result. Illustrated. E.J.V. 


e 
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in Bailey furnaces. Bascock & Wucox Co. Blast Fur. Steel Plant, 
20 [6 —~ (1932); for abstract see Ceram. Abs., 11 [6], 373 (1932). E.J.V. 
iede mullite. Anon. Amer. Glass Rev., 51 (36), 12 (1932).—The new fire 
brick made by the Laclede-Christy Clay Products Co. is heavier by about 10% than 
regular fire brick or checker tile and has an increased capacity for absorbing heat. The 
brick is especially adaptable for port necks and regenerator walls above the top of the 
checkers and for checker tile. E.P.R. 
Economics of the use of refractories. S. P. Magon. Blast Fur. Steel Plant, 20 
{6], 512-14 (1932).—The items which enter into the cost of the brick are (1) cost of 
material f.o.b. manufacturer’s plant, (2) freight to consumer's plant, (3) unloading into 
storage at consumer's plant, (4) delivering from storage to the furnace, (5) dismantling 
old phage ge brickwork, (6) mason’s labor in building new brickwork, (7) mason helpers’ 
labor, (8) carpenter's labor on forms, (9) lumber for forms, (10) cement, (11) fuel for 
furnace to start next run, and (12) idle furnace time. Methods of calculating the 
are enumerated and discussed. Illustrated. J.V. 
in the refractory fields in England in 1931. W. Srecer. Pn a 8 
[5], 65-69 (1932).—S. discusses (1) grog brick; (2) silica brick, (¢) grain size and poros- 
ity, (b) silica brick made from flint, and (¢c) mineralizers in silica brick; (3) system mag- 
nesia~zircon—dioxide; and (4) testing methods, (a) tensile tests of unfired refractories, 
(d) testing of the slagging stability, and (c) testing refractories for their stability to tem- 
perature changes. M.V.K. 
Refractories plant of Kuznetskstroy. Price Ocpen. Clay-Worker, 
97 [6], 304 (1932).—A detailed description of this plant for the manufacture of both fire. 


clay and silica refractories for use in steel plants is given. E.J.V. 
PATENTS 
Furnace wall. A. E. Smirn (Bernitz Furnace Appliance Co.). U. S. 1,862,713, 
June 14, 1932. 


Process for the manufacture of aluminum chloride. M.M. Horm (Standard Oil 
Co.). U.S. 1,865,008, June 28, 1932. 

Refractory cements. B. Moore. Brit. 373,796, June 8, 1932. 

Manufacture of refractory products. Meta.ices. Axt.-Ges. Brit. 373,846, June 


8, 1932. 
etc. Bascock & Lrp., anp H. J. Taytor. Brit. 373,961, 
une 8, 1932. 

Process and apparatus for casting refractory materials. CorHart REFRACTORIES 
Co. Brit. 374,283, June 15, 1932. 

Manufacture of porous articles consisting of silica. A tsricnut & Witson, Ltp., AND 
G. Kino. Brit. 374,463, June 22, 1932. 

Refractory . I. G. Farpenrmp. A.-G. Fr. 718,303, June 5, 1931. Ma- 
sonry refractory to acids is made from stones not possessing this property by covering 
the stones with an aquecus bituminous —-_ strongly dispersed and free from alkalis 
and re and building up the stones after drying with a homogeneous mortar com- 
above. 


Terra Cotta 


Design in brick and terra cotta work. J. R. Learuartr. Brit. Clayworker, 41 
{482}, Pottery Gas., 57 748 (1932).—The primary considerations 


the world. R.A.H. 

Sintered ceramic building materials and weatherproof terra cotta. WoLrcaNnc 
Henze. Ber. deut. keram. Ges., 13 [1], 13-20 (1932).—A comparison of general build- 
ing materials is made and their ‘application to architecture is discussed. Some of the 
limiting sizes for building materials are given, with a statement of how these limita- 
tions are further applicable to ceramic products. 
permeability allowable in ceramic products is given. A general discussion of weather- 
proof terra cotta is presented. E.J.V. 
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Demand for Persian tile. D. & M. Tue Co. Ceram. Ind., 18 [6], 364 (1932).— 
A dry-pressed semivitreous body is fired to cone 8 and then dipped into white slip. The 
outlines of the ornamentation are stamped in black ink on the dried slip. Underglaze 
colors are painted in by hand and a colorless alkaline a ae 
which the tile is fired to cone 03 or 04. W.W.M 
Ceramic ware for chemical equipment. Percy C. Kincspury. Can. Chem. Met., 
16 [6], 159 (1932); Metal Cleaning & Finishing, 4 [6], 342 (1932).—Among the newer 
products in the chemical stoneware field are porous ware combining a porosity of 49% 
with a modulus of rupture of 2000 Ib./sq. in., extremely dense ware having the same 
coefficient of absorption as porcelain but capable of eaivatien into much larger shapes 
than are practical in porcelain ware having the smallest coefficient of expansion of any 
known silicate material, and a white practically iron-free stoneware. E.J.V. 
Fine stoneware. Jacop Kiuc. Sprechsaal, 65 (20), 366-67; [91], 383-85; [22], 
403-404 (1932).—The results of researches carried on by K. are as follows: (1) The 
behavior of the clay substance used in the batch during firing stipulates the character 
of the products if the mass is similar in other respects. (2) The composition of the 
stoneware mass can vary within the following limits: clay substance : quartz = 1 :0.5up 
to.1:1.82; clay substance: feldspar = 1:0.2 up to 1:2; quartz: feldspar = 1:0.238 up to 
1:2. When stoneware glazes are used as coating glazes the following ratios of clay 
substance to quartz 1: 1.10, clay substance to feldspar 1:0.33, and quartz to feldspar 
1:0.33 are recommended. (3) The composition of flux molecules is rather immaterial, 
although a high alkali content is recommended in the case of colored masses. (4) The 
i calculated from the analysis as base to acid and alumina to silica do not per- 
mit the valuation of the firing resuits expected because they are similar in white ware, 
stoneware, and porcelain, although certain conclusions may be drawn from the molecu- 
lar figures for silica and alumina. (5) The molecular figures for alumina (Al,O;) vary 
from 1.8 to 4 mol.; for silica (SiO,), from 13 to 28 mol. Dts Rest Gaavestion fe bo- 
tween 2 and 3.5 mol. alumina and between 13 and 20 mol. silica. (6) The highest pos- 
sie content of clay substance should be used for obtaining an exact form in plates be- 
cause masses rich in silica and feldspar are inclined to warp. M.V.K. 
Centrifuge screens from ceramic materials such as stoneware and porcelain. Brrt- 
HOLD Brock. Korrosion, 7, 5-7 (1932).—Stoneware and porcelain make corrosion- 
proof equipment for centrifugals, but at the high speeds necessary for this work, stone- 
ware will break. B. shows sketches of reinforced centrifugal baskets with outlets 
at the top and bottom of the walls so that the corrosion-proof properties of the stone- 
ware may be utilized and so that the reinforcing properties of steel or other metals can 
also be used to prevent breaking of the porcelain or stoneware. Porcelain finds its greatest 
use in the smaller units. (C.A.) 
PATENTS 


. Roofing tile. L. F. Lupowicr anp C. Lupowicr. Brit. 373,264, June 1, 1932. 
n—- of glazed brick, tile, etc. J. H. Ratcurre. Brit. 373,695, June 8, 


White Wares 


Sodium aluminate as an electrolyte for casting-slip control. W. K. Carrer ANp 
R. M. Kinc. Jour. Amer. Ceram. Soc., 15 [8], 407-409 (1932). 

Improve whiteware body by addition of sheet-steel enamel frit. E. C. Davipson 
AND A. F. GrREAvES-WALKER. Ceram. Ind., 19 [1], 9-10 (1932).—Sheet-steel enamel 
frit was added to American and English whiteware bodies The two bodies used ma- 
tured at about cone 8 to 9. It is claimed that addition of the frit produces a body with 
better casting qualities, completely vitreous at cone 4, taking glaze well, and offering a 
possibility of one-fire process in production. The formulas of the bodies and glazes used 
are inclyded. W.W.M. 

Calcined bone in firing. Anon. Times Eng. Supp., 30, 40 (1932).— 
Calcined bone, although more expensive, has two advantages over flint in sagger manu- 
facture and for bedding ware in the kiln: it does not promote silicosis among workers, 
aad it causes less breakage in firing. H.H.S. 

Defects in moldi 20-8 (is). N. N. NizKEecoropov AND S. A. RABINOVICH. 
Ceramics & Glass, 8 [4], 26-3 oe ae influencing the molding of faience paste 


the electrolyte. Some defects such as cracks, 
bubbles, etc., are discussed. M.V.K. 
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Alkali free lime glazes. E. Berpet anp G. Dannuerm. Ber. deut. keram. Ges., 
13 [1], 20-27 (1932).—An investigation was made of the possibility of making porcelain 
glazes which mature in the -anges of cones 11 to 13, and which contain no alkalis. Three 
groups of glazes were studied, having the following compositions: 1.0 CaO, 0.1 to 0.6 
Al,Oy, 2.8 SiO:, varying the ALO; by 0.1; 1.0 CaO, 0.3 AlOs, 3.0 to 5.0 SiO,, varying the 
SiO, by 0.5; and a series of variations of composition within the limits of 1.0 CaO, 
0.1 to 1.4 Al,O,, 1.0 to 10 SiQy. The glazes were made up of limestone, Zettlitz kaolin, 
and Hohenbocka quartz sand. Satisfactory clear and mat glazes for both cones 11 and 
13 were obtained. These alkali-free glazes have great chemical and mechanical stability 
and can be used for such purposes as hotel china, laboratory porcelain, insulators, cooking 
vessels, etc. A further attempt to produce a magnesia-lime glaze free of feldspar re- 
sulted in the discovery of a satisfactory glaze having the following formula: 


0.22 MgO \ 
0.78 CaO 


Some pottery manufacturing faults, their causes and remedies. IJ. ANon. 
Pottery Gaz., 57 (660), 757-58 (1932).—Three questions are discussed and the answers 
given. For Part I see Ceram. Abs., 11 [8], 462 (1932). E.J.V. 

Life of Jean-Frédéric Boettger, inventor of porcelain. Frépt@ric Marie. Céram. 
verrerie, No. 837, pp. 141-42 (1932).—In a short biography of Boettger, M. states 
that M. de Tschirnhaus probably had more to do with the invention of porcelain than 
Boettger. T.N.MeV. 


03AL0; 3.0 SiO, 


PATENTS 


Manufa: ceramic ware. T. G. McDoucat (A C Spark Plug Co.). v. s. 
1,862,974, June 14, 1932. The process of making ceramic ware which consists in pre- 
paring nonplastic material in unstable crystalline form, mixing the nonplastic material 
with the plastic material to form the raw batch, molding the ware from the batch, and 
firing the ware, thereby producing a crystalline framework within the body as a result of 
further growth of the unstable crystalline material during final firing. 

Toilet bowl. Samvuet ALtserts. U. S. 1,863,682, June 21, 1932. 

Tile. P. H. Soon (American Encaustic Tiling Co., Ltd.). U.S. 1,864,153, June 


Lavatory washbasins. E. D. Sapter. Brit. 373,308, June 1, 1932. 
heater elements of gas heaters. W.1.G. Lewis. Brit. 374,590, June 22, 


Equipment and Apparatus 


Chromium plating for resistance to abrasive wear. Ronert D. ZIMMERMAN. 
int m Age, 127 [23], 1829-32; [25], 1982-84 (1931).—Chromium plating of manufactured 
tal products and of shop machine parts, tools, and fixtures, to increase resistance to 
wear, is described. Service. reports on chromium-plated parts indicate that 
Nickel-chromium plating and its defects. Hans Hornaver. LEmailletechnische 
Monats-Blatter, 7 (6), 66 (1931).—The modern process of chromium plating is briefly 
discussed and some of the causes for defective plating are enumerated including im- 
proper bath composition, dirty or oxidized surfaces to be plated, careless and unskilled 
laborers, ete. Jbid., 7 [7), 75-78 (1931).—Some of the different places in which chrome 
plating is finding application are enumerated. Complete detailed information regarding 
the process used in mat chrome plating is given, pointing out its difference from the 
ordinary bright plating process. E.J.V. 
Nickel-chromium processes. Hans Hornaver. Emaiiletechnische Monats- Blatier, 
7 (9), 96-97; [10], 103-105 (1931).—Some of the processes used in nickel-chromium 
plating development are described in detail. E.J.V. 
Nickel chromium. Hans Hornaver. Emailletechnische Monats- Blatter, 8 [4], 
27-28 (1932).—Some of the defects of chromium plating are discussed and developments 
in processes to correct them are described. E.J.V. 
Differences between U. S. and Tyler standard sieves. R. F. Fercuson. Rock 
Prod., 35 [10], 36 (1932).—F. discusses the differences between the two-sieve systems and 


. 
21, 19 
1932. 
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gives a formula for comparison. A table gives the differences in products for the most 
used sieves of both systems. W.W.M. 
Separation of magnetic materials. Dmvcs Macneric Separator Co. Ceram. 
Ind., 19 [1], 44 (1932).—A magnetic separator removes slate from coal, mica from 
feldspar, iron oxide from bauxite, dolomite from gypsum, and oxides of iron and imbedded 
oxide particles from silica, sand, etc. The magnetic zones present a field strength of 
18,000 gauss. Illustrated. See also Ceram. Abs., 11 [3], 194 (1932). W.W.M. 
Nomographic solution of humidity conversions. D. S. Davis. Chem. Met. Eng., 
seh 256-57 (1932).—The use of a chart is illustrated. G.R:S. 
. furnace for high eyo Vance CARTWRIGHT AND Stuart M. 
sieen Ceram. Ind., 19 [1], 44 (1932); for abstract see Ceram. Abs., 4 he 423 


(1932). 
pyrometer. Hoskivs MaNnuracturinc Co. on 
., 39 [5], 290 (1932).—The meter is equipped with automatic cold-end compensation 
is calibrated for chromel-alumel thermocouples. G.R.S. 
Heavy-duty vibrating screen. Linx-Bett Co. Chem. Met. Eng., 39 [5], 287-88 
sane pair single-deck model eccentric vibrating screen is furnished with any desired 
amplitude, angle of screen inclination, speed of operation, and direction of rota- 
tion. It is also available in double-deck models. Illustrated. G.R.S 
New belt standard. American LeatTHer Beitinc Assn. Chem. Met. Eng., 39 [5], 
287 (1932).—The old weight terminology of ‘‘ounces per , foot’’ previously in use 
in specifying leather belting has been discarded in favor of a new form of specification 
based on thickness, as follows: medium single, 10-64 in. to 12-64 in.; heavy single, 
12-64 in. to 14-64 in.; light double, 15-64 in. to 17-64 in.; medium double, 18-64 in. to 
20-64 in.; heavy double, 21-64 in. to 23-64 in. These " thicknesses are averages and 
should be determined by measuring 20 coils and dividing the results by the number of 
coils measured. G.R.S. 
“End-Shak” testing sieve shaker. Newark Wire Ciotnu Co. Ceram. Ind., 
19 [1], 44 (1932).—Comparative experimental data and specifications are given on a 
testing sieve shaker. W.W.M. 
Grinding plant research. V. Tests of coal grinding mills. Wu.iam GiBERT. 
Rock Prod., 35 [11], 24-27 (1932). VI. Grinding tests on coal and clinker in tube mills 
and on standard sand in experimental mills. Jbid., 35 [12], 35-37 (1932).—G. describes 
several grinding tests and an 18 by 18-in. experimental mill. He also discusses the 
T1982). material volume to void volume. For Part IV see Ceram. Abs., eae 
1 -W.M. 
Using tubular mills with air separation in the cement industry. N. NicoLaEsco. 
Rev. mat. constr. trav. pub., No. 272, pp. 192-94 (1932).—The main advantage of tubular 
mills with air separation is that they produce a raw powder which is perfectly homo- 
geneous, from the chemico-physical point.of view, with a mixture of raw materials of 
different hardness. M.V.K. 
' Apparatus for cutting brick, etc. P. Renautt. Rev. mat. constr. trav. pub No. 
272, pp. 88-91B (1932).—Apparatus used in Germany and France are described. See 
ag Ceram. Abs., 11 7), 424 (1932). M.V.K. 
ts using suction draft or low pressure. K.O. Scuuiz. Tonind.- 
Zig., 56 [43 7-48 (1932).—A plant using suction draft has advantages of low building 
costs and heat economy. W.M.C. 
Science and practice of drying. XV. ANon. Brit. Clayworker, 41 [482], 86-88 
(1932).—The two period Blottefiére tunnel drier and the Monnier progressive tunnel 


drier are described. For Part XIV see Ceram. Abs., 11 [8], 463 (1932). R.A.H. 
BOOK 
Thermo-Electric ers. Foster INstrumENT Co. Reviewed in Mech. 
World, 91 {2367}, 468 (1932).—The book’ deals with the company’s own products and 
describes their application to various classes of work. E.P.R. 
PATENTS 
Ceramic vessel and its production. W.I. Tycer. U.S. i July 14, 1931. 
G. H. Haseropt (Florence Pottery Co.). 1,863,114, 
une 14, 1 


tus and method of air conditioning. C. T. Morse anv E. L. Hocan (Ameri- 
can Blower Corp.). U.S. 1,863,576 to 1,863,579, June 21, 1932. 
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Co). 1865, articles. B.A. Jerrery (Champion Porcelain 
une 

aaa tus for forming ceramic bodies. E. T. Montcomery (A C 

Spark Plog Ge). U.S 1,864,365, June 21, 1932. 


Kilns, Furnaces, Fuels, and Combustion 


ent in kiln furniture for tunnel kiln firing. I. Gorpon Kiein. Ceram. 
Ind., 18 [6|, 368-70 (1932).—The possible increase in capacity, improvement in quality, 
better firing results, and simpler placing due to elimination of saggers are discussed. 
Various pieces of kiln furniture are described. II. Jbid., 19 [1], 24-30 (1932).—K. con- 
tinues a discussion illustrating economies realized from kiln furniture in the various 
divisions of the whiteware industry. W.W.M. 

Concrete roofs for glass and enamel kilns. Harrarvus. Glashiilie, 62 [16], 267-69 
(1932); Emailwaren-Ind., 9 [25], 192 (1932).—A new kind of concrete roof for glass and 
enamel furnaces used with success in France is described in detail. M.V.K. 

Ventilating the ring kiln. O. Pumirr. Tonind.-Zig., 56 [46], 586-87 (1932).— 
The modern method of rapid firing often results in temperatures from 40 to 60°C in 
the discharging chamber of a ring kiln. For ventilating, a new portable suction fan is 
used which keeps the temperature down. W.M.C. 

Last firing of zigzag kilns. G.Zeuner. Tomind.-Zig., 56 [40-41], 521-23 (1932).— 
Practical hints are given for terminating a firing period in zigzag and Hoffman ring 
kilns. W.M.C. 

Notes on tunnel kiln car lubrication. J.T. Rosson. Jour. Amer. Ceram. Soc., 15 
(8], 451-56 (1932). 

tunnel kilns according to instruments. W. Liesecanc. Ber. deut. keram. 
Ges., 13 [1], 1 13 (1932).—The use of pyrometers, draft gages, pressure gages, gas analysis 
apparatus, and other appropriate recording instruments in controlling the firing of 
tunnel kilns, and the difference in operation due to the use of coal, gas, or wes ox as 
the heating medium, are discussed. Illustrated. E. 

Brick with crude oil. H.Kremsxi. TJonind.-Zig., 56 [42], 534-36 (1952) — 
Some details are given of a brick plant in Mesopotamia using an oil-fired ring kiln. 
See also Ceram. Abs., ). W.M.C. 

Attempted heat balance in a “Manchester” kiln. W. Emery. Brit. Clayworker, 
41 [481], 56-67 (1932).—A description of the kiln is given together with the process 
of brick manufactured, the setting used, fuel and data on heat balance, flue gas, condi- 
tions on the firing floor, and the temperature of the walls of the chamber when the brick 
have been unloaded. R.A.H. 

Development of pulverized-coal firing and study of combustion. Henry Kreis- 
INGER. rans. A.S.M.E., S4 [10], 79-89 (1932).—The development of burning pul- 
verized coal under steam boilers i is briefly reviewed. The difficulties experienced 1 in the 
early installations and the method for overcoming them by changes in the design of 
furnaces and burners and also by the adoption of more advantageous methods of ae 
are discussed. The present practice in rates of combustion in furnaces of various de 
signs and the factors that set the limitations are given. A large part of the paper is 
devoted to a detailed study of combustion of pulverized coal. In cases of a gaseous fuel 
in a homogeneous mixture with air, each combustible molecule within a given unit 
volume of this mixture has a chance to make a contact with any of the molecules of 
oxygen within that unit volume. The rate at which contacts occur is proportional to 
the product of the concentrations of the two kinds of molecules. Thus, if C is the per- 
centage of combustible gas and O the percentage of oxygen, then the rate of contact 
making = K(C X OQ). If a chemical combination takes place every time a contact 
between two active molecules occurs, every contact removes one molecule of oxygen and 
at least part of the molecule of combustible from active participation in the contact 
making, and also in the process of combustion. The rate of contact making during the 


process of combustion is then expressed by the equation = KC xX O)......(1). 


The oxygen in a furnace consists of two parts, i.e., that needed for complete combustion 
of the combustible, and the excess oxygen that is left after all the combustible has been 
burned. The first part of oxygen is always proportional to the combustible, and the 
second part remains constant. It is then possible to write O = aC + 6, where a and b 
are constants, b = excess oxygen, and a = number of oxygen molecules required to burn a 


a 
. 


500 CERAMIC ABSTRACTS Vor. 11 


molecule of combustible. Equation (1) then can be written -£ = KC(aC + d)......(2). 

= j log. log, (*-*). where C, =initial concentration of com- 
air equation (3) becomes Kt = =. For natural gas containing 100% of 


methane, and burning with 0, 10, and 20% of excess air, the foregoing equations give 
the three curves. The curves are plotted with the unburned combustible as ordinates 


and the time as abscissas. E.P.R. 
Selection of coals for pulverized fuel firing. S. B. Jackson. Mech. World, 91 

(2361 ], 313-14 (1932). E.P.R. 
Combustion in el furnaces. E. H. Tenney. Power Plant Eng., 36 


[9], 376-77 (1932). ——Stream-line firing of pulverized coal is characterized by delayed 
admission of secondary air while the turbulent type is characterized by all air being 
mixed with the coal before admission. With stream-line, ‘“‘delayed-air-admission”’ firing 
at 250% rating (15,100 B.t.u. heat liberation), combustion is complete 36 ft. from the 
burner tip and 13 ft. from the point of ignition. With turbulent firing at the same rat- 
ing, combustion is complete 13.5 ft. from the burner tip and 10 ft. from the point of 
ignition. Combustion and ignition require 0.55 sec. or combustion 0.50 sec. and igni- 
a | mado See also Ceram. Abs., 11 [6], 394 (1932). E.P.R. 
Kips Bay high-capacity coal pulverizers. Percy Cassipy. Power Plant Eng., 36 
are given. E.P.R. 
Combustion controller. ANon. Chem. Met. Eng., 39 [5], 287 (1932).—A descrip- 
tion is given of a new type EK regulator made by Morey and Jones, Los Sr Calif. 
RS. 
Combustion in brick kilms. Wuttam A. Butier. Clay-Worker, 97 [6], 299 
( 1932).—An approximation of what takes place in the interior of a brick kiln under fire 
in regard to action and reaction of gases is presented. E.J.V. 
Improvements in Missouri-Kansas coals and their burning equipment. E. L. 
McDonatp. Trans. A.S.M.E., 54 [10], 91-98 (1932).—High ash, high sulphur, low- 
fusion temperature, excessive moisture, and inconsistent quality are undesirable. The 
major improvements made in this field and the actual results obtained are covered. 
E.P.R. 


BULLETINS AND BOOK 


Determination of volatile matter in low-temperature cokes, chars, and noncoking 
coals. H. M. Cooper, F. D. Oscoop, anp R. E.SoLtomon. Bur. Mines In- 
vest., No. 3168. 17 pp. Free. 

Friabili ility, slacking characteristics, low-tem carbonization 
agglutinating value of Washington and other H. F. Yancey, K. A. Jonnson, 
anp W.A. Servic. Bur. Mines Tech. Paper, No. 512. 94 pp. Price 25¢ from Supt. of 
Documents, Govt. Printing Office, Washington, D. C. R.A.H. 

Industrial Chemistry; Combustion, Fuels, Control of Combustion. (Cours de 
Chemie Industrielle; Combustion, Combustibles, Controle de la Combustion.) Louis 
BourRGoIN. le Polytechnique, Montreal. 736 pp. Price $4.75. Reviewed in 
Can. Chem. Met., 16 [6], 47 (1932).—Starting with a theoretical discussion of heat and 
combustion, B. considers fuels, solid, liquid, and gaseous, and concludes by a discussion 
of the use of fuels and the contro! of combustion. E.J.V. 


Book Reviews 


Advice on Tile and Brick Kilns and the Management of the Fire. (Conseils sur les 
fours a tuiles et briques et la conduite des feux.) Edited by J. Wetter. Rev. mat. 
constr. trav. pub., Paris, 1932. 170 pp.. 30 francs—W., a well-known practician, 
discusses ways of ‘conducting the fire so as to assure the best efficiency of the kilns, and 
gives precise advice on the selection of a kiln and its maintenance. The book is divided 
into the following sections: (1) practical suggestions for obtaining good functioning of 
continuous kilns in tile and brick plants, (2) lighting kilns of continuous fire, (3) how to 
slow down firing and temporary stopping in case of reparations or transformations of the 
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kiln, (6) selection of a kiln, and (7) mechanical feeding of continuous kilns 
M.V. KONDOIDY 
Fuel Testing: Laboratory Methods in Fuel Technology. G. W. Hmus. x + 
257 pp. Leonard Hill, Ltd., London, 1932 15 s—The appearance of this book is 
opportune. Methods for the sampling and analysis of fuels, which are tacitly recognized 
as standard, are to be found only in the widely distributed publications of such authori- 
ties as the Fuel Research Board, the Institution of Petroleum Technologists, and the 
British Standards Institution. By preparing a collective and concise account of these 
within the covers of one book and discussing their limitations and the application of the 
analytical data obtained, the author has performed a valuable service. (B.C.A.) 


PATENTS 


Method and tunnel kiln for the treatment of ceramic ware. T. C. Prouvry AND 
W. O. Prouty (American Encaustic Tiling Co., Ltd.). U.S. 1,862,548, June 14, 1932. 

Construction of kilns for use in pottery manufacture. J. F. WILLIAMs AND J. J. 
WuuraMs. Brit. 373,911, June 8, 1932. 

Firing annular kilns. Gustav Lessinc. Ger. 542,508, Feb. 12, 1929. (C.A.) 


Geology 


Baryta in the ceramic industry. V. CHarrin. Céram. verrerie, No. 837, p. 139 
(1932).—Baryta has been used for about 30 years as an adulterant for all sorts of white 
products. Compounds of barium are used in paints and pigments. BaCO; has been used 
to prevent scum on building brick and as an ingredient of optical glass. Barites occurs as 
a vein mineral often associated with copper, lead, and zinc. It is generally i impure and 
it is necessary to treat it. Witherite (BaCO,) is comparatively rare. Barites is con- 
verted to BaS and the latter is the base of preparation of all barium products. The 
principal deposits of barites in France are located in the southeast part. T.N.McV. 

Nonmetallic minerals of Arizona. ANOR. Pit & Quarry, 24 [5], 25-26 oes. 


Investigation of the some feldspars. C. W. 
McVay. Ceram. Ind., 18 [6], 341 “108, for abstract see Ceram. Abs., wie 376 


(1932). 
BULLETINS 


Chromium. L.A.Smrrx. Bur. Mines Information Circ., No. 6566. 31 pp. Free. 
—Asummary of the domestic chromium industry is presented, and the salient features of 
the world situation, reflecting the literature of the subject, are discussed. The U. S. 
Bureau of Mines has in its files additional detailed information on the many subjects 

and desires to assist industries and the public by giving further data in re- 
sponse to inquiries. Unlike most common metals, chromium is rarely marketed as a 
pure metal. Its properties, occurrence, and uses are discussed. R.A.H. 

Public services for the identification of mineral specimens. Paut M. Ty Ler. 
Bur. Mines Information Circ., No. 6597. 12pp. Free.—This report gives the amateur 
prospector an idea of what to look for in an ore and includes a list of public laboratories 


which will examine samples. - A.H. 
Properties of Texas polyhalite pertaining to the extraction of potash. a 
Coney, F. Frass, anD J. M. Dawson. Bur. Mines Rept. of Invest., No. 3167, 1 


Free.—This report describes investigations of (1) the calcination of polyhalite, both 
from Poland and New Mexico, with a 6- by 132-in. rotary gas-fired kiln; (2) the de- 
velopment of tests for measuring and controlling the degree of calcination of polyhalite 
by density measurements; and (3) the extraction of 20-Ib. batches of polyhalite cal- 
cined in the rotary kiln. For Part V see Ceram. Abs., 11 [4], 265 (1932). R.A.H., 
Nitrate deposits of the U. S. G. R. MANSFIELD AND Leona BoarpMAN. Geol. 
Surv. Bull., No. 838. 107 pp. 40¢ from Supt. of Documents, Govt. Printing Office, 
Washington, D. C.—This bulletin describes nitrate deposits in 23 states. R.A.H. 
Geophysical Abstracts. XXXVI. F. W. Les. Bur. Mines Information Circ., 
No. 6620. 30 pp. Free.—Brief synopses are given of recefit articles, books, and 
patents pertaining to geophysical prospecting. For Part XXXV see Ceram. Abs., 11 
[7], 427 (1932). R.A.H. 


i. 
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Chemistry and Physics 


Thixotropy and . I. Measurement of thixotropy. E. McMmen. 
Jour. Rheol., 3 [1), 75-94 (1932).—Thixotropy is a reversible sol-gel transformation in 
which a gel can be liquefied and thus changed to the sol condition by mechanical dis- 
turbance, such as shaking or stirring, and after agitation ceases will, with time, again 
revert to the gel condition. All thixotropic materials so far investigated have been two- 
phase systems, of which one phase is generally solid and the other liquid. It is proposed 
to evaluate thixotropy in terms of absolute units commonly used to describe physical 
properties of liquids and solids in place of the inadequate measurement of setting time. 
Apparatus and methods are described for the measurement of rates + thixotropic wari 


changes. II. An empirical equation expressing thixotropic flui Py on I 
3 [2], 163-78 (1932).—The maximum solidity-elastic limit or yield value of the thixo- 
tropic material after prolonged standing has not been found susceptible to measurement 
by viscometric apparatus. In a similar manner the rate at which solidity-elastic limit 
increases with time after agitation is not susceptible to measurement with the Kampf 
apparatus. III. Effect of thixotropy upon plasticity measurements. Jbid., 3 [2}, 
179-95 (1932).—A critical consideration ot ft theories of both plasticity and thixotropy 
leads to the belief that thixotropy and plasticity of two-phase systems are inseparable 
twin phenomena which have the same origin. A method for detecting and possibly 
measuring the ultimate or maximum yield value of a plastic material is described. Rota- 
tion viscometers are the most satisfactory types for measurements of both thixotropy and 
plasticity while contemporary capillary viscometers or plastometers are not suitable for 
the accurate measurement of é¢ither property in systems possessing both thixotropy and 
plasticity. G.RS. 
The system, sodium metasilicate-sodium fluoride. H.S. Boorn ann B. A. STarRrRs. 
Jour. Phys. Chem., 35 [12], 3553-57 (1931).—-The system, sodium metasilicate-sodium 
fluoride, is a one-eutectic type, and the eutectic occurs at a composition of 28.5% 
(weight) of sodium fluoride in the liquid and at a temperature of 913°C. Some tentative 
data for the system, sodium disilicate-sodium fluoride, are also presented. G.R.S. 
The phase rule. P. vaN Rysse_percue. Jour. Phys. Chem., 36 [6], 1733-37 
(1932).—The formulation of the phase rule obtained by De Donder ‘involves a precise 
definition of the number of “independent constituents” of a heterogeneous system. 
Its application to systems of any degree of complication is simple and straightforward. 
It affords an unambiguous solution to the problem consisting of determining the masses 
of all the constituents in all the phases. G.R.S. 
Gravity conversion chart. A.K. Doorrrtte. Chem. Met. Eng., 39 [5], 285 (1932).— 
A chart is shown for the interconversion of degrees Baumé for liquids both lighter and 
heavier than water, specific gravity, and weight in pounds per gallon. G.RS. 
The terms eutectic, cotectic, peritectic. anchi-eutectic, anchi-cotectic, etc., and their 
ce in petrogenesis. J. H. L. Vocr. Jour. Geol., 39 [5], 401-31 (1931).— 
V. proposes to replace the term “eutectic curve”’ by the new term ‘ ‘cotectic curve” and 
discusses the terms, peritectic, anchi-eutectic, anchi-cotectic, etc. He also gives a 
summary of the physical chemistry of the sequence of crystallization, with particular 


application to the genesis of the granites. G.RS. 
Studies in gels. I. Syneresis of silica gel. D.G.R. Bonnett. Trans. Faraday 
Soc., 28 [1], 1-11 (1932).—A new type of synerometer was devised by means of which the 


velocity of syneresis and the final equilibrium can be quantitatively studied. By means 
of this apparatus the influence of the silica concentration of silicic acid gels upon the 
progress of syneresis was investigated. For this purpose gels were prepared by means of 
the action of HCl on sodium silicate. The volume changes accompanying syneresis 
were investigated. Syneresis is the exudation of liquid from silica gels on standing. 
Il. Effect of hydrogen-ion concentration on the syneresis of silica gels. Jbid., 28 [1], 
12-19 (1932).—The effect of the hydrogen-ion concentration of the gel on the phenom- 
enon of, syneresis of silica gels of various concentrations over a wide range of pq values 
was studied. The data obtained for the setting time and periods of induction indicate 
that the isoelectric point for silica gels of the concentrations studied lies between py 
7.5and 8.0. The effect of temperature on syneresis was also investigated. III. Vapor 
pressure of silica gels. IJbid., 28 [5], 463-71 (1932).—The moisture sorption isotherms 
of dialyzed and undialyzed silica gels were determined by a static method. The results 
show that after desorption, the isotherm is completely reversible in the case of the un- 
dialyzed gels, and a tentative explanation based on Zsigmondy’s theory is advanced. 
Examination of the data obtained leads to the conclusion that the water taken up by 
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the gel is in the uncombined state. Further evidence for this was obtained from ex- 
periments on the volume changes occurring during early desiccation. G.R.S. 
Apparatus for determining the size of colloid particles. HANNA MADER AND Hans 
SCHWERDTFEGER. Chem. App., 19, 13-16 (1932).—It is frequently necessary to know 
the size of colloid particles. Two definite methods present themselves, viz., settling 
under the action of gravity and the application of electric charges. The use of the ultra- 
centrifuge can be considered also. For settling, the equation r = ~/9qv/2ig may be 
applied, where r = radius of the particle, 7 = viscosity of the dispersion medium, » = 
velocity of fall, 6 = density difference, and g = 9.81. Where electric charges are applied 
the formula r = i*/3p*x*yve may be applied, where r = radius of the particle, i = cur- 
rent, p = radius of the cylinder, and « = condition of the solution. (C.A.) 
Thermal expansion of fired clayware. Tosaxu Yosuroxa. Proc. World Eng. 
(Tokyo, 1929], 31, 435-51 seprde Jour. Soc. Chem. Ind. [Japan], 34, Sup; 
Sielicce ‘S08 rae method of shaping clayware, after drying and firing, has a quantita- 
tive influence on thermal expansion. Increase of porosity from 30 to 50% or decrease 
of density from 2.0 to 1.5 reduces thermal expansion by about 10%. The reversible 
thermal expansions up to 800° have Seen determined for representative Japanese clays, 
after being fired at 900, 1000, 1100, 1200, 1300, 1400, and 1500°. Pure clays calcined at 
900 to 1200° have a regular thermal expansion which varies little with the temperature 
of calcination; after calcining at 1300 and 1400°, irregularities appear around 200°. 
Clays containing quartz after calcination at 900 to 1200° display irregularities in their 
expansion around 575°; fired at 1300 and 1400°, there is another irregularity at 200°. 
After firing at 1500°, pure and impure clays lose these peculiarities and a low and linear 
expansion is attained. Expansion increases as duration of heating increases (at 1300°). 
The finer the quart, the more expansive is the body. Through addition of feldspar, 
clay bodies have a regular thermal expansion which does not vary much with the tem- 
perature of firing. Irregularities due to high-temperature forms of SiO, disappear after 
firing at 1300° and higher if feldspar is used. When the firing temperature is low, expan- 
sion is low because of the high porosity of the mass. Treated at 1200° the body under- 
goes the highest expansion; treated at 1500° the lowest expansion was observed. Pro- 
longing heating has the same effect as raising the temperature. CO or H furnace at- 
mospheres favor normal progress of heat treatment; O is less favorable. Substitution 
of precipitated SiO, or fused SiO, for quartz gives low and regular expansion over wider 
ranges of heat treatment. See also Ceram. Abs., 11 [7], 422 (1932). (C.A.) 
Swelling and working condition of clays. L.A. Sumerev. Ber. deut. keram. 
Ges., 13 [2], 61-68 (1932).—This investigation is a study of the swelling of native clays in 
water and the relationship of the ceramic properties of the clay-containing materials and 
their swelling. A special apparatus for a volumetric testing method was developed. A 
definite amount of dry clay is placed in a glass cylinder having a porous plate for a 
bottom and a stopper fitted with a capillary tube. The capillary tube is filled with 
mercury and the change in level produced by the swelling of the clay due to its moisten- 
ing by water penetrating the porous plate bottom is noted. A comparison of the water 
content of the completely swollen clay and of a clay at its best working condition showed 
a great similarity. Results of a number of tests are presented. Illustrated. E-.J.V. 
Consolidation and relieving from tension, softening, and crystallization of ceramic 
in relation to structure, tem: ture, time, and formation. K. ENpDELL. 
Ber. deut. keram. Ges., 13 [3], 97-124 (1932).—An attempt is made to present a brief re- 
view of the present state of our knowledge of the relation between viscosity and tem- 
perature in technical glasses, metals, and minerals. The temperature ranges of consoli- 
dation, release of tension, crystallization, and molten flow are defined. The known re- 
action processes are tabulated. Reference is made to analogous observations in minerals, 
rocks, ceramic products, and blast-furnace slags. The plastic deformation of glass con- 
taining ceramic products on heating is limited by the change in viscosity of the glass portion 
at its transformation temperature, and that of the completely crystalline ceramic product 
by the change in the critical viscosity with the temperature. The degree of viscosity is 
dependent on the elasticity of the crystal plasticity. A torsion apparatus developed by 
W. Steger is described, with which it is possible to measure the elastic and plastic tor- 
sion of ceramic products at temperatures up to 1300°. Results obtained are given. 
Torsion-softening curves for some partly devitrified glasses drop lower toward the tem- 
perature axis with increasing devitrification up to 800°. A completely devitrified 
glass, which in a completely glassy state has a transformation temperature of about 
500° (measured by torsion and thermal expansion ), proves to be rigidly elastic up to 800° 
without showing any plastic deformation. Porcelain and acid-proof brick show incipient 
softening under torsion at about 780°. The temperature of this incipient softening 
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rises somewhat according to the previous heat treatment, #.c., if the specimens were 
previously heated and with or without torsion tension. This process is brought into 
coherence with progressive release from tension or progressive devitrification and dis- 
integration of the glass ground mass of the material, which appeared to be promoted 
by torsion. Well-fired silica brick show a decrease in torsion stability during the allo- 
tropic transformation a == £8 tridymite and a =—— £ cristobalite between 150 and 300° 
and with a further increase in temperature from 300 to 900° are rigidly elastic. An acid 
refractory brick with about 20% Al,O; as well as a basic refractory brick with about 40% 
Al,O, and about 90 parts grog shows no plastic deformation up to 900°. Another refrac- 
tory brick shows plastic deformation up to 700°, which can be limited by the transforma- 
tion temperature of the glassy bonding material of the brick. Collectively tested re- 
fractory brick show a proportionately great distortion i in the elastic region between 20 
and 900°. Fireclay brick with a great distortion in the elastic region between 20 and 
900° and with low as well as stable thermal expansion are insensitive to temperature 
and stand 15 to 30 chillings from 900° in cold water without cracking or spalling. The 
thermal treatment in the temperature range below 900° appears to be of importance to all 
stability properties of ceramic products. The great diversity of thermal, mechanical, 
and electrical properties of high-tension porcelain, refractory brick, and blast-furnace 
slag can be influenced by the chemical composition of the raw materials, the manu- 
facturing process as well as by the formation of the structure, ren Pet 
treatment. Illustrated. E.J.V. 
Vitreous corundum, a new ceramic material of pure alumina. H. Kou. Ber. 
deut. keram. Ges., 13 eo 70-85 (1932).—Fine pb Booty pure alumina with a slightly 
acid solution added (contrasted to the alkali solutions added to clay mixes) can he 


worked by casting or by pressing. The dies must be of a good abrasion-resisting mate- 
rial due to the action of the alumina. The material is fired to just below 1800°C so that 
a-corundum is developed and a dense granite-like structure is obtained. The chemical 
composition of vitreous corundum is 99.2 to 99.8% Al,O;, the remainder consisting of im- 
purities of SiO,, Fe,O;, and TiO,. It is the most chemically resistant of all the known 
crystalline corundums, has a specific gravity of 3.9, a specific heat of 0.20 increasing with 
the temperature, a ae point of 2050°C, a hardness of over 9 (Mohs’ scale), a porosity 


of 0, is gas-tight to 1720°C with a pressure of 776 mm., a thermal expansion between 20 
and 800°C of 80.10 ~', a greater resistance to sharp temperature changes than porcelair or 
steatite, equal to that of low porosity sillimanite, etc. Applications for vitreous corun- 
dum include chemical apparatus, insulators, mortars and pestles, cutting apparatus such 
as glass cutters, and a number of others. E.J.V. 
Grain size, grain f and the degree of division of kaolins. Rupo_r LorENz. 
Ber. deut. keram. Ges., 13 [3], 124-39 (1932).—The four methods of determining grain 
size, t.¢., (1) screen analysis, (2) optical measurement, (3) sedimentation analysis, and (4) 
elutriation analysis, are critically examined. The limited validity of the sedimentation 
formulas of Schéne and Stokes is discussed,.and the pipette method (as used by Krauss, 
Robinson, and Andreasen) is investigated. A comparison is made between the pipette 
method and the Wiegner-Lorenz waste-pipe method. Data obtained on several clays 
are presented. Illustrated. E.J.V. 
titative determination of silica in soluble silicates. F. W. MrIER AND 
O. FLeiscHMANN. Z. anal. Chem., 88, 84 (1932).—The more recent methods of deter- 
mining silica are critically examined. One gram of the substance, dried at 105° and 
ground fine, is placed with 10 cc. of water in an Erlenmeyer flask provided with a reflux 
condenser; 15 cc. of perchloric acid reagent (60% HC1O,, 7% concentrated HCl) are 
added and the mixture is heated on a sand bath until white acid fumes are given off. 
The heating is continued 15 min. with the reflux condenser in place. The hot solution 
is then diluted with 70 cc. of 10% HCI, digested for about 5 min. between 90 and 100°, 
and filtered hot. The silica is washed several times with hot 10% HCl and once with 
hot water, then ignited, and weighed. The time required is 1 hour. 
(Trans. Ceram. Soc. [Eng.]) 
Further e ents on the rate of decomposition of calcium carbonate. W. 
MASKILL AND W. E. S. Turner. Jour. Soc. Glass Tech., 16 [61], 80-93 cm. 
RS. 
Reaction between calcium carbonate and silica. W. Mask, G. H. ome, 
AND W. E.S. Turner. Jour. Soc. Glass Tech., 16 [61], 94-110 (1932); see also Ceram. 
Abs., 11 [7], 406 (1932). G.R.S. 
Phenol method for the determination of free lime and its application to the analysis 
of cement. J. KoNARZzEWsKI AND W. LuKaszewicz. Przemysl Chem., 16, 62-69 
(1932).—One gram of cement is heated during several hours under reflux with 25 cc. of a 
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1 : 1 mixture of PhOH and EtOH. Se Sees & Beast. the residue is washed with 
absolute EtOH, and EtOH is removed from the filtrate by distillation. The residual 
liquid is diluted to about 120 cc., and Ca(OH), is determined by titration with N/15- 
HCl using Me-orange as indicator. The process of calcining cement clinker takes place 
to a large extent in the solid phase, and combination between CaO and clay decomposi- 
tion products commences before decomposition of CaCO; is completed. Cements con- 
taining > 1% of free CaO are unsatisfactory as a result of volume changes taking 
place on addition of H:O leading to formation of cracks and fissures in the final - Ca) 
A 
Determining heat radiation. 4. J. v. Massow. Z. tech. Physik, 13 [6], 283-85 
(1932).—A black surface is placed in: a high vacuum. The surface is enclosed by a non- 
transparent case with a small heat-transmitting rock salt window. The heat radiation 
from a heated body is determined by heating the black surface to a given temperature 
and by measuring the electric energy necessary. Some results for es and other 
materials are given. W.M.C. 
Dimensioning faults by X-rays. Anon. Mech. World, 91 [2365], 415 (1932).— 
An X-ray photograph shows faults, but projects them all into one flat plane and gives no 
indication of the depth at which the fault lies. This depth can be found by taking a 
double exposure and making a simple calculation from known dimensions. During the 
exposures the tube is moved in a rectilinear direction to the film a predetermined dis- 
tance,a. The distance, h, between target and film is alsoknown. The film then records 
two images of the same irregularity in the material under investigation. This distance 
between the two images can be measured on the film; it is } inches. The distance to 
is the space between the cavity and the film. This unknown distance is x. 


- determination chart. Norsert W. Sacer. Power, Plant Eng., 36 

(81/330 40 339-40 1932).—To determine this distribution of alkalinity in terms of bicarbonates, 
carbonates, and ‘hydroxides of softened water, a table similar to the following is used in 
which M is the alkalinity shown by the quantity of standard acid required in the analysis 
to reach the methyl-orange end point, and P is the alkalinity for the quantity of acid re- 
quired to reach the phenolphthalein end peint, each in parts per million. To a sample, 
2to4 drops of methyl orange are added. This will give a yellow color and acid is added 
—_ it turns to faint pink. The sum of the cubic centimeters of acid thus used, 
— p, plus those for the phenolphthalein test, , multiplied by 50 gives the alkalinity, M. 
= 50(m—p + p). 


Bicarbonates Carbonates Hyperoxides 
(p.p.m.) = (p.p.m.) = (p.p.m.) = 
P=#0 M 0 0 
P than'/,M@ M-—2P 2P 0 
P='/,M 0 2P 0 
Pgreaterthan'/;M 0 M—P) 2P—M 
P=M 0 0 


a er of alkalinity forms in a sample of water. 
ion of free calcium oxide and hydroxide. ANon. Brit. Bldg. ace 

[London], “Special Rept. No. 17; Rock Prod., 35 [12], 33 (1932).—Methods of quantita- 
tive estimation of free calcium oxide and hydroxide are discussed. Two glycerol ex- 
traction methods, a lime-solution extraction method, and a calorimeter method are 
described in detail. The last two are new and one of the glycerol methods includes new 
variations. The glycerol methods are applicable to unhydrated cements, sand-lime 
brick, and hydraulic lime. The calorimeter method was devised for hydrated cements 
and is also applicable to mortars and concrete and possibly to fresh cements. The lime- 
solution extraction method is restricted to lime mortars and hydrated limes. W.W.M. 

Action of phosphoric acid on ceramic raw materials as well as fired products and a 
new method for rational analysis of cla Hans Hiescu aNp WALTER oo 
Ber. deut. keram. Ges., 13 [2], 54-60 (1932); for abstract see Ceram. Abs., 11 os ae 


(1932). E.J.V. 
Appearance of glaze crazing on ceramic ware in muffle firing. W.Srecer. Ber. 
deut. keram. Ges., 13 (2), 41-54 (1932).—Glazes of all sorts which are free of tension at 
room temperature or adhere to the piece with only a slight tendency to craze have, at 
higher temperatures, i.¢., above a definite temperature, a condition of tension. Below 
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the range where the tension is relieved they have a tendency to hair-line cracking which 
has a maximum value at a definite temperature, and which can be so great that cracks 
appear in the glaze. This phenomenon is the basis for the development of crazing on 
glazed ware in muffle firing. Crazing can also develop on muffle-fired ware in glazes 
which are inclined to craze at room temperature if the glazed objects are cooled too 
rapidly through the range where tension is relieved following the glost firing, instead 
of being cooled slowly in the muffle. Otherwise, a warming in the muffle to relieve the 
tension is necessary for glazes which tend to craze. Cracks in the glaze appear during 
the heating of the muffle if the glaze is free of tension at room temperature or clings with 
a slight tendency to break off. Otherwise they appear during or after the cooling if the 
glaze is inclined to hair-line cracking at room temperature. The cracking of ware 
in the muffle (dunting) can have its starting point either in the glaze, when its cracks 
continue in the body, or in the body itself if it is very sensitive to temperature changes. 
In order to stop glaze crazing in the muffle, the following precautions are suggested: (1) 
standardization of the body or the glaze to a somewhat greater tendency to breaking 
off, (2) a lowering of the lower tension releasing temperature of the glaze, and 2) modifi. 
cation of the method of firing the muffle. E.J.V. 
Combined testing methods. V. Sxora. Ber. deut. keram. Ges., 13 [4], 167-74 
(1932).—The different exact and technologic testing methods are enumerated. Ac- 
cording to present technical methods the effect of a definite interference on a 
property of ceramic products is determined. In practice the ceramic products are or- 
dinarily required to meet different (chemical, physical, and mechanical) tests simul- 
taneously and it would be advisable to regulate or work out new test methods which 
would take into consideration the circumstances in practical work. A brief description 
of a new testing method to determine resistance to slagging and to temperature changes 
is given. Illustrated. E.J.V. 
Molecular and atomic volumes. No. 39. Calculations of the volumes of technical 
Birtz AND FrRrieprich Werke. Abstracted in Sprechsaal, 65 
21], 392 (1932).—The authors attempt to test the volume additivity rule of Winkel- 
mann and Schott, by means of which the molecular volumes of materials such as glass 
can be determined from the knowledge of the volumes of each of the constituent oxides 
in the glass. There is some agreement between the observed and calculated valu*s of the 
volume of glass which indicates another example of the applicability of the additivity 
rule. New proof is also found from this agreement that definite silicates exist in glass; 
the type depends on the composition and can be read from the equilibrium diagram. Or- 
dinary technical glass consists, therefore, of a mixture of submicroscopic or molecular 
particles of definite silicates which are held together by amorphous silica. From a 
study of the molecular volumes of Al,O; and B,O; glasses the authors conclude that 
complex alumina- and boro-silicates are present in such glasses. Molecular volume data 
for many technical glasses are cited in the article. For Part 38 see Ceram. Abs., 11 [6], 
390 (1932). L.T.B. 
Determination of beryllium. L. Frksenrus AND M. Frommes. Z. anal. Chem., 
87, 273-85 (1932); Analyst, 57, 273 (1932).—Concordant results are given by the five 
’ following processes: the hydroxyquinoline, KOH, basic acetate, tannin, and am- 


monium sulphide ntethods. H.H.S. 
Boric acid, extraction and Utilization of boric acid and borates in ce- 
ramics and ing. A. GRANGER. Céram. verrerie, No. 836, pp. 65-70; No. 837, 


pp. 133-35 (1932).—G. summarizes the discovery of boric acid in Tuscany and gives 
methods for its recovery. The chemistry of boric acid and the quantitative and qualita- 
tive analyses of boron are thoroughly reviewed. Glazes can be tested for boron by dip- 
ping a Pt wire in HF, and placing it in contact with the surface of the glaze. If boron 
is present a green color will be noticed if the wire is placed in the flame of a Bunsen 
burner. A discussion is given of the manufacture of borax from boric acid and sodium 
carbonate and also from calcium borate. The use of boric acid and borax in enamels, 
glazes, and glass is reviewed and numerous formulas are given. T.N.MceV. 


BOOKS 


Industrial Electrochemistry. C. L. Manrert. McGraw-Hill Book Co., Inc., 
New York. Price $5.00. Reviewed in Metal Cleaning & Finishing, 4 (6), 361 L (1982); 
for abstract see Ceram. Abs., 11 [1], 63 (1932). E.J.V. 

Unification of the term viscosity. C. H. Wetss anp P.Wooc. New Internat. Assn. 
Testing Materials, 23 pp. (Sept., 1931).—Since the determinations of viscosity by various 
instruments are not comparable and the term is only of relative accuracy, it is suggested 
that the coefficient of absolute viscosity should be measured in poises, and of kinematic 
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viscosity in “‘stokes."’ Various viscometers are described. A table showing the rela- 

tionship between kinematic viscosity and the viscosity as determined by various instru- 
ments is given. (C.A.) 

Electrophoresis, Electrojsmosis, Electrodialysis in Solutions. (Elektrophorese, 

Elektroésmose, Elektrodialyse in Flussigkeiten.) P.H.PRAuSNITZ AND J. ReirsTOTTeR. 

xii + 307 pp. Theodor Steinkopff, Dresden and Leipzig, 1931. Reviewed in Jour. 

Phys. Chem., 36 [6], 1855 (1932); for abstract see Ceram. Abs., 10 [11], ars 
.R.S. 


PATENTS 


Manufacture of h ted zinc oxide. Witi1amM Securne, Jr., AND A. T. MERTES 
(Grasselli Chemical Co.). U.S. 1,863,700, June 21, 1932. 

Process for extracting magnesia from dolomite. ALEXANDER Borscue (Rheinische- 
West-Falische Kalkwerke). U.S. 1,863,966, June 21, 1932. 

Process for the treatment of leucitic rocks with nitrous vapors in a continuous cycle. 
Féurx Jourpan. U. S. 1,863,986, June 21, 1932. 

Recovering beryllium from a silicate or silicate ore thereof. Bery_urum De- 
VELOPMENT Corp. Brit. 374,705, June 22, 1932. 


General 


Importance of accurate sampling in the production and use of ceramic materials. 
F. P. Knicut, Jr. Jour. Amer. Ceram. Soc., 15 [8], 444--51 (1932). 
Let us do more fundamental thinking. Eprroria,. Bull. Amer. Ceram. Soc., 11 
[7], 163-65 (1932). 
Readers’ digest. Eprrorrat. Bull. Amer. Ceram. Soc., 11 [7], 165 (1932). 
Influence of titanium and iron on the color of the clay ent. K. KuMANIN. 
U.S.S.R. Sci.-Tech. Dept. Supreme Council Nat. Econ., No. 212; Trans. Ceram. Research 
Inst., No. 6, pp. 1-76 (1927); Chem. Zentr., II, 2174 (1930).—Clay fragments fritted to- 
er in a furnace are colored light to dark blue because of lower Ti oxides which are 
ormed from the rutile of the clay. The colorization is favored by a reducing atmosphere 
but it occurs also in an oxidizing flame if little air only is admitted. CaO, MgO, and 
alkali oxides reduce the colorization. Clays with not more than 1.5% Fe show a Ti 
color which depends approximately on the ‘proportion of TiO, to the oxides of alkalis 
and alkaline earths present. If TiO, is heated in a H atmosphere over 500°, it turns first 
light and then dark blue. At 1340° the reduced oxide is almost black. Humidity has no 
influence on the reduction of TiO, by H. Heated in a CO, atmosphere over 1300° pure 
TiO, colors dark gray. The cause of this change is not yet known. (C.A.) 
Shrinkage and warpage as controlled by density. E. H. Fiscner. Ceram. Ind., 
19 [1], 15-17 (1932).—F. discusses the effect of density on shrinkage and warpage. 
In the case of extruded ware the center of the column has a different density than the 
outside, due to its more rapid rate of flow. This differential density causes differential 
shrinkage and warpage. A similar condition is found to exist in cast ware. The inside 
diameter of a cast tube shrinks less than the outside diameter. In the case of dry- 
pressed products differential density is caused not so much by variation in moisture con- 
tent but by variation in the cross-section of the piece, which results in differential forming 
pressure. The design of the piece and method of pressing are important in overcoming 
warpage of dry-press porcelain. F. gives methods for determining differential shrinkage, 
some typical cases of warpage and unequal shrinkage, eee 
Insulation high and low G. H. Munrog. Can. Chem. Met., 
16 [6], 159-60 (1932).—Insulation against heat and cold as affecting pipes, equipment, 
and buildings is discussed. The principal materials used are asbestos, rock wool, and 
diatomaceous earth. The economic features of insulation are outlined, and a brief 
of the factors governing radiation loss, such as temperature, air 
present 
24 [4], 31-34 (1932).—The Prussian Ministry of Commerce and ay acting 
jointly with the German Mines Dept., S 
the dust set up in drilling operations. 
Oil firing for industrial furnaces. ANon. Mech. World, 91 (2363), 968-70 (1932) — 
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The lack of success in the past has been due to an endeavor to modify boiler-firing sys- 
tems instead of tackling the essential problems. E.P.R. 
Mechanism of burning coal on a chain-grate stoker. E. S. Grummaii. Mech. 
World, 91 [2366], 440-42 (1932). E.P.R 
tive of a large boiler using oil and natural-gas fuels. F. Gc. 
Puno. Trans. A.S.M.E., 54 [10], 99—114 (1932).—Efficiency-capacity characteristics 
are ight lines between 100 and 400% rating. Efficiency with oil fuel is approxi- 
mately 4% higher than with gas due to higher “hydrogen losses” with gas fuel. Super- 
heated- etenm temperatures are considerably higher when burning gas than when burn- 
ing oil fuel, due jointly to lower water-wall heat absorption and larger flue-gas volume 
while burning gas fuel. Maximum heat liberation is 27,300 B.t.u. per cu. ft. of furnace 
volume, although heat-liberation rates as high as 60,000 B.t.u. cometptes~ ed 
factorily maintained in this furnace. E.P 
Converting boilers from coal to gas firing. Anon. Mech. World, 91 [2362 ], *5e0 
(1932).—Where surplus gas occurs in a plant containing a steam-raising unit it may be 
an economical proposition to burn this gas in a section of the boiler plant. a 
Mechanical stokers for use with economic boilers, Axox. Meck. Worl, 91 


[2367], 463 (1932). 
Caustic in boiler waters. F. Larson. 
36 [8], 329-32 (1932).—Because the carbonates are salts of a weak acid and of a strong 
i, they cause water to,have an alkaline reaction when they go into solution. Thus 
NaCO; + 2H,O = 2NaOH + H,CO, or sodium carbonate (soda ash) + water = 
sodium hydroxide (caustic soda) + carbonic acid. On raising the temperature the 
carbonic acid becomes unstable and gives off carbon dioxide as a gas. Thus H,CO; = 
H,O + CO,. The caustic soda forme“ concentrates in the boiler water and makes the 
boiler water extremely caustic ina short time. A supply of carbonate is constantly being 
brought into the boiler with the feed water so that there is always some present unde- 
composed. Convenient designation of the extent -of this reaction is to express the 
(Na expressed as Na, x 1 
(NaOH + NasCO;) expressed as NasCO; position. value 
has been observed to vary from as low a value as 20% in some boilers to as high as 90% 
in others. The amount of carbonate that can exist in an operating boiler is of importance 
in determining the treatment necessary to inhibit embrittlement, and possibly to pre- 
vent scale formation. E.P.R. 
Theory of the mechanism of lubrication. Wr11am F. Parish AND Leon CAMMEN. 
pase mye y 13 [6], 103 (1932).—According to this theory a layer of oil is formed on the 
thickness characteristics 


turn, pumps up under an enormous pressure of oil into the crevices of the metal. In the 
course of contact with the bearing surfaces on the journal and the brasses, the free 
’ plays no part as a means of separating the surfaces of the metal. This is done by 
newly discovered powerful adhering layers of lubricant and when, in the course of 
tion of the bearing, these are wiped off, they are immediately restored by the oil 
ejected under enormous pressure from the crevices in and under the metal surfaces. 
high-pressure lubrication. E.J.V 
Ceramic patents. H. Himscn. Ber. deut. keram. Ges., 13 [3], 140-48 (1932); 
Tonind.-Zig., P56 [31], 407-10 (1932).—A review of the more recent German patents 
bearing on all the various phases connected with the ceramic industry is presented. 


E.J.V 
deut. keram. Ges., 13 [4], 174-77 (1932) wey E.J.V. 


Anaconda ceramic laboratory. INTERNATIONAL Leap ReFininc Co. Ceram. 
Ind., 18 [6], 376 (1932).—Anaconda Zinc Oxide Dept. of the International Lead Refining 
. has a new ceramic laboratory which is completely equipped for making and testing 
all types of bodies, glazes, and enamels. While the purpose of the laboratory is the 
development of more satisfactory types of white lead and zinc oxides for the trade, 
coéperative work with manufacturers along other lines will be welcomed. W.W.M. 
Battelle Memorial Institute. Anon. Sci. Monthly, 34, 475-77 (1932).—Founded 
by Gordon Battelle, located on King Ave., adjacent to Ohio State Univ., the Institute is 
intended for research in the fields of metallurgy and fuels. Illustrated. H.H.S. 
New research laboratories at the Massachusetts Institute of Technology. Kari 


mined by the character of the lubricant and the character of tl tal rT yer, in 
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T. Compron. Sci. Monthly, 34, 472-75 (1932).—The George Eastman Research Labo- 
ratories are for the study of physics and chemistry as the basis of engineering. [llus- 
trated. H.HS. 
Sternson Laboratories. Anon. Can. Chem. Met., 16 [5}, 135 (1932).—The ceramic 
testing laboratories of G. F. Sterne & Sons, Ltd., Brantford, Canada, are described in 
detail. Illustrated. E.J.V. 
Technical sessions at whiteware . Anon. Ceram. Ind., 19 [1], 32-34 
(1932). —Topics at the joint meeting of the iteware Division, Ohio Ceramic Indus- 
tries Assn., and the Pittsburgh Section, American Ceramic Socrety, at East Liverpool 
included cleaning fire clay for whiteware use, de-airing jigger bodies, and a study of ball 
ys -.W.M. 
Discussion of research and business outlook at refractories meeting. ANON. 
Brick Clay Rec., 80 |6), 297-98 (1932).—A report is presented of the meeting of the 
Refractories Division, Ohio Ceramic Industries Assn., held at Battelle Memorial Insti- 
tute, Columbus, Ohio, May, 1932. E.J.V 
Time study analysis and system of wage payment in ceramic plants. C.K. 
Anprew. Ceram. Ind., 18 (6), 358-61 (1932).—A. discusses and explains a wage-paying 
system which saves money for the employer and satisfies the employees. The 
tion of individual wages from group pay is illustrated. eo ae 
Economics of the nonmetallic mineral industries. XIV. Combinations and con- 
solidations. RaymMonp B.Lapoo. Rock Prod., 35 [7], 42-44 (1932). XV. Products 
and research. /bid., 35 [9], 23-25 (1932). XVI. Overproduction and excess 
capacity. Jbid., 35 [12], 28-30 (1932).—Changing conditions and higher standards 
of quality have forced producers to modernize their plants and processes, using larger 
production units. This has resulted in some excess plant capacity, but not to the ex- 
tent considered by some, because when figuring productive capacity all old and obsolete 
plants are usually included. L. maintains that plants must be kept modernized and 
describes the success and profit of new plants in industries which seem overcrowded. 
Other factors affecting surplus plant capacity and obsolescence, i.e., changing markets 
and transportation methods and cost, are also discussed. The importance to the 
producer of making new products to meet the customer’s demand is e 
concluding article of the series. For Part XIII see Ceram. Abs., 11 mer see. wu (ios), 


Exhibits of American ceramics. ANon. Bull. Amer. Ceram. Soc., 11 [7], 187 
(1932). 

Eskesen and Kelsey official delegates of the Society at inauguration of University 
presidents. ANON. ull. Amer. Ceram. Soc., 11 [7 |, 187 (1932). 

Joseph W. Mellor, one of our honorary members. ANon. Bull. Amer. Ceram. 
Soc., 11 [7], 187 -88 (1932). 

Official personnel of American Ceramic Society Divisions, 1932-1933. ANON. 
Bull. Amer. Ceram. Soc., 11 [7], 190 (1932). 

M. E. Holmes accepts appointment as Dean of Ceramic Department at Alfred 
University. Anon. Bull. Amer. Ceram. Soc., 11 (7), 192 (1932). 

S. R. Scholes appointed head of Department of Glass Technology at Alfred Uni- 
versity. ANon. Bull. Amer. Ceram. Soc., 11 (7), 192-93 (1932). 

Lamme medal awarded to A. V. Bleininger by Ohio State University. ANON. 
Bull. Amer. Ceram. Soc., 11 [7], 194 (1932). 

report of National Conference on Construction Committees. ANON, 

Bull. Amer. Ceram. Soc., 11 [7], 194-95 (1932). 

Federation of associations organized for the benefit of the cla industry. 
Anon. Brick Clay Rec., 80 (6), 293-94 (1932); Clay-Worker, 6], 303 oo" 


British China Clay Association. ANON. Times Eng. Supp. 30 40 (182) — 
Convened by the Fedwration of British Industrice, mesting at St. Austell, Corn- 
wall, decided to form the above Association, and to use it in negotiating with the French 
National Assn. of China Clay Producers. H.HS. 
Canadian clay products output and trade. JoserpH Umer. Commerce 
No. 22, pp. 510-11 (1932).—Production, export, and import data on Canadian cla 
are presented and comparisons are drawn between 1951 and previous year. 
British ceramic industry plans more advertising. LonDON CORRESPONDENT. 
Ceram. Ind., 19 [1], 46-48 (1932).—The recent tariff reduction from 50 to 20% on pottery 
and glass in England has had a bad effect on those industries. The sale of Far East and 
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European ware is increasing and so is unemployment in the English plants. 
pottery and glass men are planning an advertning campaign throughout the Empire 


BOOKS AND PUBLICATIONS 
The Canadian Ceramic Society Journal. Anon. Bull. Amer. Ceram. Soc., 11 [7], 


191 (1932). 

Standards Yearbook for 1932. Sold by Supt. of Documents, Govt. Printing Office, 
Washington, D. C. $1.00. 400 pp.—Subjects covered in this book range from 
accident prevention to zoning systems and include references to important work having 
direct bearing on reducing the cost to the public and aiding the manufacturers of a wide 
range of articles. The sections on national and international standardizing agencies con- 
tain information not found elsewhere in one volume. Other sections contain brief re- 
ports of the work of standardizing bodies within the Federal Government and of states, 
counties, and municipal agencies as well as technical societies and trade associations. 

R.A.H. 

National directory of commodity specifications. ANon. Bur. Stand. Miscellaneous 
Pub., No. 130. 548 pp. $1.75. Supt. of Documents, Govt. Printing Office, Washington, 
D. C.—This directory contains an alphabetical list of the specifications formulated by 
organizations having national recognition or agencies speaking with the authority of 
the Federal Government asa whole. A summary of each specification is included. 


RAH. 
Book Reviews 
Annual Survey of American , Vol. VI, 1931. Chapter XXX. Ceramics. 
E. W. TrLLorson anv R. F. Fercuson. research during 1931 tends to follow 


four main lines: the manufacture of better pottery, the application of X-rays to ceramic 
, increased knowledge concerning brick masonry, and the devising of better 

testing equipment and methods. Little effort has been made in searching for new sources 
of raw material or increasing productive capacity, the tendency being rather to control 
and improve the quality of the products and to accumulate fundamental information 
regarding them. Researches which have been made during 1931 on pottery defects, 
tery raw materials, whiteware manufacture, glaze formulas, enamels, refractories, 
vy clay products, masonry, and methods and apparatus are reviewed a 

.W. MEYER 
Annual of the Society of Chemical Industry on the Progress of Applied 
Chemistry. Vol. XVI.—Published by the Society of Chemical Industry, London, 1931. 
748 pp. The book is divided into 24 chapters. Those of interest to ceramists are (1) 
plant and machinery, 20 pp.; (2) fuel, 25 pp.; (3) glass, 21 pp.; (4) refractories, ceramics, 
and cements, 13 pp.; and (5) soils and fertilizers, 25 PP. Elasticity and tenacity, plas- 
brittleness, 


and 

importance in everyday materials and these mechanical properties are dealt with by six 
authors whose papers cover the subjects of, definitions of and ideal and practical tests for, 
these properties. The subjects of fineness of division, grain size, and sieving are 
treated. Flow of materials, crushing and grinding, filtration, instruments, and plant 
equipment are some topics reviewed. Summaries are given on the manufacture of 
glass, glassmaking materials, the constitution of glass and chemistry and physics of 
silicates, ae of glass, viscosity and durability of glass, strain in glass and 
annealing of glass, thermal, electrical, and optical properties of g!ass, and density 
and analysis of silicates. A considerable amount of new work has been done on 
the technical problems connected with the ceramic industries, and it is likely that re- 
search in the fields of pure chemistry and physics will have important applications in 
industrial technology. An example of such work is that of the researches on reactions 
in the solid state. The study of the laws which control the rate of these reactions is 
bound to be of great importance to the ceramic industries. Reports are cited on re- 
fractory materials, fire clay, refractories for glassmelting, silica, eh ie and magnesia 
refractories, the testing of refractory materials, porcelain, and white ware. 


PATENT 
Refining of plastic ceramic raw materials. Deurscue Ton & STBINZEUGWERKE 
Axr.-Ges. Brit. 373,520, June 1, 1932. 
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CERAMICS AT THE CENTURY OF PROGRESS EXPOSITION 


This Society has called four meetings of ceramic manufacturers to con- 
sider participation in the Century of Progress Exposition to be held in 
Chicago in 1933. Many plans and proposals were thoroughly discussed. 
Printed copies of reports of these four meetings were widely distributed. 
Sectional and trade group meetings were addressed by R. C. Purdy and the 
late J. L. Murphy, explaining the conceptions of the Exposition and asking 
the codperation of ceramic groups. * 

Two proposals have been followed through to definite plans and com- 
mitments, (1) an ideal house constructed of ceramic materials, and (2) 
an Industrial Arts Exposition separate from the general merchandizing 
expositions. This latter idea was suggested by B. E. Salisbury of the 


Onondaga Pottery Company, Syracuse, N. Y. 


The Industrial Arts Exposition 


The Industrial Arts Pavilion at the Century of Progress Exposition, to 
be held in Chicago, Illinois, in 1933, has been designed by Ely Jacques 
Kahn of New York, who has been made Chief of the Section of Industrial 
Arts. 


221 


‘ 
| 
EDITORIAL 
= 
. 
@: 


222 EDITORIAL 


Mr. Kahn is most widely known, perhaps, for his design of the Squibb 
Building, 120 Wall Street Building, 1400 Broadway Building, International 
Telephone and Telegraph Building, and various other structures, such as 
Jay-Thorpe, Richard Hudnut (with Eliel Saarinen, associated), etc. 

The Industrial Arts Building occupies a position of strategic importance 
in the plan of the Fair grounds, and is designed in Mr. Kahn's style, sim- 
plicity in massing and ornament. It is a long, low structure, divided into 
a series of galleries, each of which is devoted to a special industry. It is 
flanked at either end hy a large wing, one of which is devoted to building 
materials and the other to decorative fabrics, decorators, etc. The central 
colonnade faces a series of small forecourts which call for interesting land- 
scape and garden effects. These, in turn, face a row of ingeniously designed 
shops which are virtually display vitrines and which, being conveniently 
located adjacent to the Industrial Arts Building, are at once apparent. 
These, in turn, are flanked by a restaurant and a café. The whole layout, 
both interior ground plan and exterior, comprises a well-considered, compre- 
hensive scheme in its architecture, being unusually simple in order not to 
distract from the exhibits themselves. It therefore offers unparalleled 
opportunity to all coéperating in the Industrial Arts display. 

As demanded by the present economic situation, the cost of exhibiting 
in this group is nominal and will range from a minimum of $500 up. 

The purpose of this Exposition is to illustrate primarily the arts of living, 
and, as art affects daily life, these shops (reasoning by analogy the precedent 
of the Boutiques of Paris, 1925) should prove a focus of interest and a major 
attraction to visitors as well as a source of income to exhibitors. 

In his plan, Mr. Kahn has realized the tremendous possibility of an or- 
anized scheme of group displays maintained at a high level of excellence 
rather than the outmoded series of booths, lacking coherence and fre- 

quently at variance with industrial displays). To this end, he has asso- 
ciated with him Leon Solon, Walter Suter, Miss Helen Plumb (who was 
in charge of the International Industrial Arts Exposition series 1928-1931) 
and, as special consultant, Richard F. Bach, Director of Industrial Rela- 
tions of the Metropolitan Museum of Art. 

_ In no other field of industry during the past few years, and especially 
since 1925, have such rapid technical advances been made as in that of the 
clay and glass products. Unfortunately, the United States was not repre- 
sented in the great pageant of decorative arts of 1925, nor at the important 
displays at Monza, 1927 and 1930. The present Exposition, therefore, will 
be the first opportunity when this progress can be shown at full length and 
in all its significance. 

Messrs. Corbett, Walker, Hood, Urban, and Kahn state “that the ex- 
hibits should demonstrate a progressive spirit in design, form, color com- 
bination, and the artistic development of technical processes.’’ They be- 
lieve that a national movement, illustrating the reaction of designers, ar- 
tists, manufacturers, and distributors to the contemporary spirit, will be of 
major importance to the future and will have as great an influence upon the 
future of design in industry as the Exposition of 1893 which opened for the 
first time the public mind and eye to arts of the past, an influence which has 
continued to the present day. 

To realize this aim, they hope that intending exhibitors, instead of spend- 
ing considerable sums on individual, unrelated displays, lacking general co- 
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herence, will cali upon some of our outstanding creative artists and de- 
signers to work with them in developing new, unhackneyed ideas, freshly 
presented and original in form, thereby demonstrating that America can 
produce authentic industry embodying the essential qualities of design and 
taste. 

In this Industrial Art Exhibition there are, therefore, tremendous possi- 
bilities, because it is based on thoroughly integrated plans, well conceived, 
adequately organized, and competently developed, and may therefore be 
relied upon to achieve results. This is indeed a psychological opportunity 
which the Century of Progress offers at a time when world trade remains so 
an for making a special effort to improve the industrial arts. It is 
only for American manufacturers to acquire the ‘exhibition 
mind.” Firms which spend liberally on other forms of publicity hesitate 
to devote a comparatively small sum to participation in fairs and exhibi- 
tions, owing to lack of belief or experience in their value, but it is worth 
while to note that our foreign competitors, even in these times, are more en- 
terprising and long sighted than we are in such matters. The British In- 
dustrial Fair in 1931 and 1932 went over the top of any previous year’s 
business in 50% increased orders and sales. Both the Leipzig and Prague 
National Trade Fairs were equally successful. Hence, it seems evide:*t 
that there is every inducement, moral and material, to manufacturers, dis- 
tributors, designers, to take every possible advantage of this great oppor- 
tunity to improve our prestige, not only abroad, but at home. The esti- 
mated cost of the whole enterprise is considerably less than many firms 
spend normally in high-powered selling campaigns, and it should therefore 
be regarded as an investment, not an expense. 

Exhibitions of high standards touching our daily lives serve an especially 
valuable purpose in view of their appeal to the public and their consequent 
influence on the discriminating purchasers as they stimulate both supply 
and demand, with resulting wp to the whole country. They are, in 
short, “Propaganda for Excellence.” 
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MEETING ANNOUNCEMENTS 


(1) The Annual Meeting of the American Ceramic Society will be held at the 
Hotel William Penn, Pittsburgh, Pa., the week of February 12, 1933. The Division 
officers and committees are busy planning their programs for this meeting. 

The Local Committee, of which Dr. Alexander Silverman is Chairman, has the 
schedule of meetings and entertainment well rounded. A profitable time is assured. 

(2) The 1933 Summer Meeting of the American Ceramic Society at the Century 

of Progress Exposition, the week of June 25, in Chicago, Illinois. 

Plans for this Summer Meeting in Chicago are progressing. One day of the Ex- 

ition has been designated as Engineer’s Day, June 8, 1933. The tentative program 

this occasion follows: 

The proposed program has two objectives: (1) to provide arrangements so that the 
visiting engineers may see the exhibits of special interest to them under unusually favor- 
able circumstances, and (2) to provide means for bringing before the engineers, and thus 
before the public, through addresses, demonstrations, or both, some of the high lights of 
engineering contributions to man’s progress; this to be done during a two-hour luncheon 
and at a banquet in the evening. 


An outline of the proposed day’s program follows: 

Meet at 9:30 a.m. in a suitable locality, such as the court of the Hall of Science to re- 
ceive the coat lapel decoration (to identify the delegates throughout the day) and to 
form in groups to be taken by the guides to the various exhibits as selected ; a description 
of the exhibits to be visited will either be available at this point or will have been re- 
ceived by the members earlier. A suitable number of properly qualified guides will be 
on hand to take the groups to the points desired. 

Each of the exhibits to be visited will put on special programs relating to the ex- 
hibitor’s work. It is suggested that at the exhibits, in addition to any machinery or 
equipment demonstration the exhibitor may put on, the highest officials and (or) noted 
scientists whose work relates to the subject of the exhibit be present and perhaps make 


addresses. 

restaurant plans are fully developed by the Exposition. Short speeches and (or) science 
demonstrations. 

At 2:30 or 3:00 o’clock, resume trips to the exhibits. 

7:00 p.m., banquet at the Stevens Hotel. It is hoped that among the guests at the 
banquet there will be engineer statesmen of several nations, as well as world renowned 
scientists and engineers. 

For those who may not be able to attend the banquet (hotel seating capacity about 
2400) a special lighting display may be provided at the Exposition grounds. 


EXHIBITS OF CERAMICS 
~ 


The already extensive permanent exhibit of ceramic ware in the executive offices of 
the American Ceramic Society has received more additions during the past month.* 
To these exhibitors this public word of appreciation is given. 

Exhibits of ceramic ware, materials, and equipment are solicited for ogi dine in these 


offices. 
A description of the latest exhibits follows: 


; Buffalo Pottery Company 
This Company has presented a magnificent gold plated George Washington Bicen- 
tenniai service plate, part of a set of china made for the Chesapeake and Ohio Railroad. 
In the center of the plate is a Washington medallion in color framed in gold, the repro- 
* For previous additions to the office exhibit this year see Bull. Amer Ceram. Soc., 
11 [4], 104; [7], 187 (1932). 
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duction being an excellent and accurate copy of the last and best of the W: 
traits. A seven-inch plate and a cup and saucer from this same set also bear the Wash- 
ington portrait. In addition to these Washington memorials there is a Washington 
souvenir jug in underglaze blue. 

There were also included two underglaze print souvenir plates, one of Faneuil Hall, 
- Boston cradle of liberty, 1742, and the other oan Independence Hall, Philadelphia, Pa., 
both in colored bodies making attractive plates. Other objects in this exhibit are ten 
pieces of the famous Deldare ware, plates, jugs, and candlesticks, and three pieces of 
Rouge Lamelle. 

There are nineteen pieces in this exhibit. 

Mayer China Company 

The Mayer China Company has contributed three underglaze, copper-etched, uni- 

versity souvenir plates on vitrified china. These are well executed. “This € Company has 


made copper-etched underglaze prints for many years and the university alumni souvenir 
plate has been no unusual stunt for them to handle. 


Universal Sanitary Manufacturing Company 


The Universal Sanitary Manufacturing Company of New Castle, Pa., has sent to this 
office for permanent exhibit and preservation a set of the original muffles that were built 
into the first Dressler tunnel kiln constructed in America. A section of a half-size glazed 
reverse trap water-closet bowl was also presented. 

Of the Dressler kiln muffle, W. Keith McAfee, President of this Company, gives the 
following information in a letter to Mr. Purdy: 

“I am glad that the muffle drawn from our No. 1 continuous kiln arrived safely at 
what I hope is its final resting place. This particular muffle was made some place in 
England and brought to this country. I understand that the reason for its importation 

t time 

“Our No. 1 kiln was built in 1915 under the personal supervision of Conrad Dressler, 
who came over from England for that purpose. So far as we know it was the first muffle 
continuous railroad-type kiln to be built in this country and was certainly the first rail- 
road continuous kiln, either muffle or direct fire, to be built in the United States for firing 
sanitary pottery. As indicated above, the muffles (usually called ‘chambers’ in the case 
of a Dressler kiln) were brought over from England. ‘These, of course, were replaced 
from time to time, but a few sections, near the entry end of the kiln where the combus- 
tion gases were cooler, survived until 1927 when the kiln was thrown out of service. 
The muffle sent to your office for exhibit was one of the original sections and was in use 
a except for short periods of shutdown for repairs, from 1915 until the end of 
1927. 

“This kiln did not differ essentially from the present Dressler muffle kiln. The 
length of firing and cooling zones was somewhat different and fewer burners were em- 
ployed. The principal difference was in the track and track cooling, the cars riding 
through the kiln on a sort of glorified system of roller skates. A channel was laid in each 
side of the kiln and each car bottom made an inverted length of channel iron on each 
side. Small rollers spaced on 9-inch centers were connected with steel links. These 
rollers rolled between the channels laid in the kiln and the channels on the bottom of the 
cars. The reason for the employment of this method was fear of failure of ordinary wheel 
and axle construction which has been worked out since that time. 

“As a result of the successful operation of this original kiln the American Dressler 
Tunnel Kiln Company was organized to promulgate kilns constructed under the Dressler 
patents in this country. The second kiln was built, I believe, at the plant of the Jeffery- 
DeWitt Insulator Company at Kenova, W. Va., and also employed the roller-skate 
system. After that time kilns were sold to numerous other plants and the American 
Dressler Tunnel Kiln Company continued until it became part of the Swindell Dressler 


Company through a merger.” 


NATIONAL CONFERENCE ON CONSTRUCTION 


O. W. Renkert, Metropolitan Paving Brick Company, Canton, Ohio, has accepted 
the appointment as representative of the AMERICAN Ceramic Socrety to the National 
Conference on Construction. 
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ENAMEL DIVISION EDITORIAL COMMITTEE APPOINTED 


W. V. Knowles, Chairman of the Enamel Division, announces the appointment of the 
following personnel for the Editorial Committee of that Division: R. D. Cooke, Chair- 
man, B. T. Sweely, and T. D. Hartshorn. 


NEW MEMBERS RECEIVED IN JUNE AND JULY 


CorPoRATION 


PERSONAL 
Ethel M. King, Acme Brick Co., Danville, Ill. 


Membership Workers’ Record 
Corporation: E. P. Poste, 1. Personal: Office, 1. Total, 2. 


PERSONAL 


Blake, A. E., P.O. Box No. 9, Essex Falls, N. J. (1511 Dickinson St. Brookline, Pa.) 
Cont) John B., Jr., P. O. Box 1533, Hondo, Calif’ (345 W. 90th St., Los Angeles, 


Craig, J. W., Mines Branch, Sussex St., Ottawa, Ontario, Canada. (La Porte, Sas- 
katchewan, Canada.) 
Gallup, John, Research and Development Laboratory, RCA Radiotron Co., Inc., Harri- 
son, N. J. (Rutgers University, New Brunswick, N. J.) 
Gross, Carl H., R. D. 4, Bridgeport, Conn. ee ee a Schenectady, N. Y.) 
Hunting, Everett C., 2417 Park Ave., Plainfield, N. J. (Atlantic Terra Cotta Co., 
Perth Amboy, N. J.) 
Celite Corp., One. Manville, N. J.) 
Corhart Refractories Co , Louisville, Ky. (327 Morrison Ave., 
Kraus, C. E., Merwin Lane, Southport, Conn. (110 W. 40th St., New York. N. Y. 
Kuechler, A. H., Dickinson Fire & Pressed Brick Co., Dickinson, N. D. (50 
Rd., Columbus, Ohio.) 
» R. N., Canonsburg Pottery Co., Canonsburg, Pa. (108 Moull St., Newark, Ohio.) 
Sidney W., Pfaudler Werke, Schwetzingen, Baden, Germany. (39 Vassar 
St., Rochester, N. "Y.) 
MeDowsl, Samest J., 175 W. Main St., Newark, Ohio. (Corning Terra Cotta Co., 
Corni N. ¥ 
Miller, John B., 420 Washington St., Niagara Falls, N.Y. (Pittsburgh Plate Glass Co., 
Mt. Vernon, Ohio. 
‘ — + 2543 N. 67th St., Milwaukee, Wis. (6105 N. Talman Ave., 
icago, Ill 
Pittenger, J. E., 111 Dudley Ave., Narberth, Pa. (5102 Hazel Ave., Philadelphia, Pa.) 
Plank, Ross D., 220 I St., S.E., Auburn, W Washington. (4075 LaFayette Place, Culver 


is.) 
Rainey, Lloyd B., New Brighton, Pa. (Continental Clay Products Co., Oliver Bldg., 


Pittsburgh, Pa.) 
Sondles, Merrill C., Paden City Pottery Co., Paden City, W. Va. (618 Taylor Ave., 
Cambridge, Ohio. ) 


: 
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Planz, Nicholas, Heimersheim Ahr, Bez., Coblenz, Germany. (A. O. Smith Corp., 
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Underwood, C. A., 3 Central St., Winchester, Mass. (67 Foster Rd., Belmont, Mass.) 
Weiss, Henry, Olympic Club, San Francisco, Calif. (West Coast Porcelain Mfg. Co., 


Milbrae, 
Francis J., 69 N. Bryant Ave., Bellevue, Pa. (Bureau of Standards, Colum- 
bus, Ohio 
NECROLOGY 
John E. Sachs 


Word has been received of the death of John E. Sachs at his home in Evansville, Ind., 
on July 28,1932. Mr. Sachs was affiliated with the Crown Potteries Company of Evans. 


CERAMIC WARE PROMOTION' 


The Objectives of a Publicity Campaign for American Ceramic Products 
By V. V. Kexsey* 


(1) In General 
To interest the American people in American ceramics. 
(2) And More in Detail 


(1) To put the word “Ceramic,” now known chiefly by an academic and technical 
audience, into general use and into everyday vocabulary. 

(2) To educate the consumer (and the various links in the distributing chain) to 
understand and appreciate ceramic products made in this country, in most cases superior 
to those imported. 

(3) To further harmonious and mutually beneficial relations between the various 
industries and individual firms in the ceramic field. 

(4) To make individual promotional plans of these coéperating manufacturers and 
organizations more productive through the educational foundation laid by the general 
campaign. 

(5) To help maintain the high standards of quality of industry and to be an incen- 
tive toward further improvement in manufacturing excellence and market adaptation. 

(6) To sell the advantages of ceramic products and, therefore, to gain for them in- 
creased sales and a larger share of the consumer’s dollar. 


(3) Educational and Promotional 


To familiarize coéperating industries with objectives of campaign. 

(a) Plan Book showing experiences of other successful association campaigns, 
projected type of advertising, estimated costs, basis of contributions, etc. 

(6) Consistent campaign to keep contributing factors informed as to progress and 
results of campaign. 

In these contacts with key factors of industry, valuable findings also should be 
gained which will be important in developing advertising and publicity. 

Personal interviews with important factors in the ceramic industry to include editors 
of the trade press and presidents of individual companies to explain fully the American 
ceramic promotion plan in detail. 

The problem as we see it ig not one of reaching out for new markets abroad. It is 
rather (1) a problem of bringing to the ceramics and related industries in the United 
States a very much larger proportion of the existing domestic market; (2) to discourage 
imports; (3) to stimulate a more widespread use of ceramics in the United States; (4) to 
discover and exploit new uses for ceramics; and (5) to develop new specialties which will 
meet the competition of foreign products whose hold on our domestic market is based 
largely on on the specialty demand 


Ceramic Age, July, 1932. 
? Trustee representative, Materials and Equipment Division, American CERAMIC 


wil 
‘ 
’ 
Socrery. 


228 ACTIVITIES OF THE SOCIETY 


A publicity campaign, therefore, should be directed toward developing in the United 
States a better comprehension of the domestic ceramic industry; a demand for domestic 
products; a “Buy America’’ psychology with relation to ceramic products 

Public support should be gained for such legislation as may be introduced in favor of 
the domestic industry. 

Steps should be taken to furnish all executive members of the ceramic industry with 
por maa to be incorporated in any and al! speeches they may make—publicly or 
privately. 

Through personal contact, through articles in newspapers and magazines, and 
through printed literature, an educational campaign in favor of the more widespread use 
of ceramics should be conducted among architects, designers, and manufacturers of build- 
ings and building materials, interior decorations, and equipment, including furniture. 

Assuming that leading factors in the ceramic industry are continually seeking to 
develop new ceramic products and new uses for present products, the campaigns should 
give wide exploitation to developments along these lines and thus encourage the 

adoption of such products. 

An educational campaign in vocational schools and colleges should be conducted 
by means of personal contacts, the use of printed literature, newspaper and magazine 
publicity, and through other channels. 

Insofar as funds will permit, contests should be conducted among both amateurs, such 
as students, and professionals, such as architects and designers, to encourage discovery of 
new ceramic products and new uses for present products. 

Also, within the limits of funds available, special attention should be paid to the im- 
portance of having the ceramic industry properly represented at all appropriate ex- 
hibitions, large and small. 


JOURNAL ASSIGNMENTS FOR CERAMIC ABSTRACTS 


It is becoming necessary, through the ever-increasing interest in Ceramic Abstracts, 
to keep a closer watch than ever before on the journal assignments to our abstracters. 
A monthly check is made on journals which should be abstracted currently and which for 
various reasons our abstracters fail to keep up to date. Because of the keen interest of 
our readers who follow our A bstracts each month it is a matter of extreme importance that 
ceramic publications be abstracted regularly. Some of the journals assigned only occa- 
sionally have articles of interest to ceramists; others must be abstracted faithfully each 
month and the closing date for the receipt of these abstracts must be adhered to. 

Two lists of journals are attached for the interest of those who would like to ally them- 
selves with one of the most important constructive parts of the work of the AMERICAN 
Ceramic Society. 

The first list of unassigned journals contains many publications which have articles 
of ceramic interest only occasionally. It is most important, however, that volunteers 
for these journals for abstracting be found, for though there may not be much ceramic 
material in them, it is often of great value to ceramists when it does appear. These 
journals are rarely found in small ceramic libraries or in the personal libraries of the 
members and our readers are dependent on our faithfulness in calling attention to such 
material. 

The second list of assigned journals from which no abstracts have been received in 
1932 must be re-assigned immediately. Those who have these journals available and 
wish to receive an appointment for abstracting them should communicate with the 
Editor of Ceramic Abstracts. 

Nore: It will be noted that a great many journals on these lists require a knowledge 
of scientific German and French. 

Do not ask for assignments unless the journals to be abstracted can be obtained either 
in your personal library or in some school or laboratory library. : 


List of Unassigned Jcurnals' 


Aciers spéciaux American Enameler 
Acta chemica Fennica American Home 
American Architect & Architectural Re- American Institute of Architects 
view American Institute of Mining and Metal- 


1 The addresses of these journals may be found in the List of Ceramic Publications 
published in the December, 1930, issue of the Journal of the American Ceramic Society. 
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American Refractories Institute Bulletin 

American Zinc Institute Bulletins 

Analele minerlor din Romania 

Anales de la sociedad espafiola de fisica y 
quimica 

Annales Academiae scientiarum Fennicae 

Annales agronomiques 

Annales des mines 

Annales de Mines de Belgique 

Annales de l’office national des combus- 
tibles liquides 

Annales institut d’analyse physico-chim- 
ique [Leningrad 

Annales société géologique de Belgique 


Atti del congresso nazionale di chimica 
pura ed applicata 
-— della reale accademia nazionale dei 
incei 


Banya4szati és Koh4szati Lapok 

Beton und Eisen 

Biedermann’s Zentralblatt 

Black Hills Engineer 

Black & White 

Braunkohle 

Brennstoff-Chemie 

Brennstoff- und Warmewirtschaft 

Brick Builder 

British Engineering Standards Assn. 

British Geological Survey Memoirs 

British Industries 

British Machine Tool Engineering 

British Scientific Instruments Research 
Assn. 

Building Age and National Builder 

Building Economy 

Building Science Abstracts 

Buletinul de chimie pur& si aplicat& al 
societatii romane de chimie 

l’'académie des sciences de 
U.S.S.R. 

Bulletin of the American Assn. of Petro- 
leum Geologists 

Bulletin of the Australian Institute for 
Science and Industry 

Bulletin of the British Cast Iron Research 


Assn. 

Bulletin de la classe des sciences académie 
royale de Belgique 

Bulletin de la commission géologique de 
Finlande 

Bulletin international de l’académie polo- 
naise des sciences et de lettres 

Bulletin de la société d’encouragement 
pour !l’industrie nationale 

Bulletins de la société chimique de Bel- 
gique 
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Canada, the Honorary Advisory Council 
for Scientific and Industrial Research 
Canadian Foundryman 
Canadian Mining Journal 
— ian Mining and Metallurgical Bul- 
tin 


Chaleur et industrie 

Chemick¢ Obzor 

Chemie der Erde 

Chemische Apparatur 

Chemische Rundschau fiir Mittelleuropa 
und den Balkan 

Chemisch-Technische Rundschau Fach- 
Handelsblatt und Anzeiger der Chem- 
ischen Industrie 

Chemisch Weekblad 


Ciment 
Clay Product News and Ceramic Record 
Collections of the Czechoslovakian Chemi- 


cal Communications 
Colliery Engineering 
Commercial and Industrial Gazette 
Concrete & Constructional Engineering 
Contract Record & Engineering Review 
Crockery and Glass Journal 


Dependable Highways 

Design and Industries Assn. Quarterly 
Journal 

Deutsche Essigindustrie 

Deutsche Kunst und Dekoration 

Deutsche pharmazeutische Zeitung 

Deutsche Zeitschrift fiir die gesamte 
gerichtliche Medizin 

Deutsche Ziegel-Ztg. 

Domez 


Economic Geology 
Enamelist 
Engineering & Boiler House Review 


Farbe und Lack 

Finska Kemistsamfundets Meddelanden 

Féldtani Kézlony 

Form 

Fortschritte der Mineralogie, Kristal- 
lographie, und Petrographie 

Frankfurter Zeitschrift fiir Pathologie 

Fuel Economist 


Gas- und Wasserfach 

Gazetta chimica italiana 

Geological Survey of India, Memoirs, 
Records 


Geologiska Féreningens i Stockholm Fér- 
handlingar 

Gesundheites Ingenieur 

Giornale di farmacia, di chimica, e di sci- 
enze affini 

Glas und Apparat 

Glass Packer 


|| 
lurgical Engineers, Technical Publica- 
tions, Transactions 
American Journal of Science 
| 
Apotheker Zeitung 
Architecture and Building 
Art News 
Atelier 
Fuel Economy Review 
Fuel Oil Journal 
Fuels & Steam Power ; 


Illuminating Engineer 

L’Industria chimica 

Industrial Chemist and Chemical Manu- 
facturer 

Ingénieur chimiste 

Innen- Dekoration 

Institute of Physical and Chemical Re- 
search, [Japan] Bulletins 

Iron and Coal Trades Review 


Journal of Chemical Education 
Journal of the Chemical Industry [Mos- 


cow | 

Journal of the Chemical, Metallurgical & 
Mining Society of S. Africa 

Journal de chimie physique 

Journal of the Electroplaters’ and De- 
positors’ Technical Society 

Journal of the Elisha M:‘ ‘tehell Scientific 


Society 
Journal du four électrique et des industries 


électrochimiq 

Journal of the "Institution of Petroleum 
Technologists 

Journal of the Iron and Steel Institute 
[London | 

Journal of the Oil & Color Chemists’ Assn. 


Journal of the Pharmaceutical Society of . 


Japan 
Journal & Proceedings of the Sydney 
Technical College Chemical Society 


Journal of the Royal Society of Arts 
Journal of the Royal Society of Western 
Australia 


Journal of the Washington Academy of 
Sciences 

Journal of the West of Scotland Iron and 
Steel Institute 


Kali 
Korrosion und Metallschutz 
Kunst 


Landwirtschaftliches Jahrbuch der Schweiz 
Listy Cukrovarnické 

London Studio 

Machinery 

Malayan Agricultural Journal 
Manufacturers Record 
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Memoirs of the College of Engineering, 
Kyushu Imperial University 

Metal Industry 

Metallwirtschaft 

Metals & Alloys 

Mineralogical ee & Journal of the 
Mineralogical Socie 

Miniera italiana 

Mining Journal [London | 

Mining Journal [Phoenix, Arizona] 

Mitteilungen der deutschen Material- 
priifungsanstalten 

Mitteilungen aus dem Forschungs-Institut 
der Vereinigte Stahlwerke 

Mitteilungen aus dem Kaiser-Wilhelm 
Institute fiir Eisenforschung zu Diissel- 


dorf 

Mitteilungen des staatl. technischen Ver- 
suchsamtes 

Mobilier et Décoration 

Montanistische Rundschau 


Nachrichten von der Gesellschaft der 
Wissenschaften zu Gottingen 

National Engineer 

National Physical Laboratory, Collected 
Researches and Reports 

Nation’s Business 

Nature 


Zapiski z Tzukrovoi Promislo- 


Neues Jahrbuch fiir Mineralogie, Geologie, 
und Palaontologie 
New Zealand Jour. of Science & Tech- 


nology 
Norsk Geologisk Tidsskrift 


Paint, Oil & Chemical Review 

Paper Mill & Wood Pulp News 

Pediatria 

Pharmaceutical Journal & Pharmacist 

Proceedings of the Australasian Inst. of 
Mining & Metallurgy 

Proceedings of the Cambridge Philosophi- 
cal Society 

Proceedings of the Institution of Civil 
Engineers [London | 

— of the Iowa Academy of Sci- 


Proceedings of the National Electric Light 


sinaidines of the Royal Institute of 
Great Britain 

Proceedings of the South Wales Institute 
of Engineers 

Proceedings and Transactions of the Nova 
Scotian Institute of Science 

Przemysl Chemiczny 

Publication of the Kentucky Geological 
Survey 


Rassegna mineraria e metallurgica italiana 
Records of the Geological Survey of New 
South Wales 
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Glickauf, Berg- und Hiittenmannische 
Zeitschrift 
Gorniy Journal 
Het Gas 
Illinois State Geological Survey Publica- i 
tions 
| | 
Tron an ~ngineer 
Izvestiya Teplotekhnicheskogo Instituta 
— of Agricultural Science 
ournal of the Assn. of Official Agricultural 
Journal of State Medicine 
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Receuil des travaux chimiques des Pays- 


ao of the Imperial Fuel Research In- 
stitute, Japan 

Reports of the Imperial Industrial Re- 
search Institute, Japan 

Reports of the Kaiser Wilhelm Institute of 
Silicate Researches 

Researches of the Electro-Technical Labo- 
ratory [Tokyo] 

Revista Mexicana de Ingenieria y Arqui- 


tectura 
Revue belge des industries vérrieres 
Revue de Chimie Industrielle et le Moni- 
teur Quesneville 
Revue de Fonderie Moderne 
Revue géner4le de I’électricité. 
Revue de l'industrie minérale 
Revue de métallurgie 
Revue d’optique 
Revue scientifique 
Roczniki Chemji 


Schnurpfeils Review for Glass Works 
Schweizerische mineralogische und petro- 
graphische Mitteilungen 
Schweizerischer Verein von Gas- und Was- 
serfach, Monats-Bulletin 
Science et industrie 
Scientific Monthly 
Zeitschrift 


Skrifter Utgitt av det Norske Videnskaps- 
Akademie i Oslo. I. Matematisk-Na- 
turvidenskapelig Klasse 

South African Journal of Science 

tor 
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Technique moderne 

Technique sanitaire et municipale 
Teknisk Tidskrift 

Teknisk Ukeblad 

Tidsskrift for Kemi cg Bergvesen 
Tiles and Tile Work 


Mining and Metallurgy and of the Min- 
ing Society of Nova Scotia 
Transactions of the Ceramic Society of 
England 
Transactions of the Institute of Economic 
Mineralogy and Metallurgy 


Transactions of the State Experimental 
Institute of Silicates [Moscow | 
of the Wisconsin Academy of 
Sciences, Arts, and Letters 


U. S. Public Health Engineering Abstracts 
University of Toronto Studies 


World Power 
orld’s Paper Trade Review 


Zeitschrift fiir Chemie (Analytische) 
Zeitschrift fiir das gesamte Schiess- 


Zeitschrift fiir Untersuchung der Lebens- 


mittel 
Zhurnal Obshchei Khimii 
Zhurnal Fizicheskot Khimii 


Assigned Journals from Which No Abstracts Have Been Received in 1932 


American Journal of Public Health 
American Machinist 
Archives des Sciences Physiques et Na- 


Bulletin of the Geological Society of 
America 

Bulletin de la Société Francaise de Min- 
éralogie ‘ 

Bulletin de la Société Géologique de Bel- 


Chemical a and Mining Review 
Chemical Markets 

Chemical Technology [Japan] 
Chemiker-Zeitung 

Chemische Fabrik 


|_| 
Bas 
Renaissance de |’ Art 
Rendiconto dell’ accademia delle scienze 
Transactions of the American Institute of 
Chemical Engineering 
Transactions and Bulletin of the American 
Foundrymen’s Assn. 
“ ’ Transactions of the Canadian Institute of 
Transactions and Proceedings of the Royal 
Society of S. Australia 
Warme 
Warme- und KaAlte-Technik 
Welding Journal 
Wissenschaftliche Veréffentlichungen aus 
dem Siemens-Konzern 
Sitzungberichte Akademie der Wissen- 
Springstoff wesen 
Zeitschrift fiir Pflanzenernahrung Diing- 
Siiddeutsche Bauzeitung und Industrie- ae 
blatt 
turelles 
Architect 
Architectural Record gique 
» Art Archaeology Canadian Engineer 
Asia Canadian Journal of Research ; 
Atlantic Monthly Cement Age 
Australian Art 
Berichte der Deutschen Chemischen Ge- 
sellschaft 
Building Research, Technical Papers 
Bulletin of the American Physical Society | 


ngineer 
Colorado Scientific Society Proceedings 
Comptes rendus hebdomadaires des se- 
ances de |’academie des sciences 
Craftsman 


Department of Scientific and Industrial 
Research 


Engineering and Cement World 
Engineering and Mining Journal 
Explosives Engineer 


Fortschritte Chemie, Physik, und physi- 
kalischen Chemie 

Fuel in Science and Practice 

Fuels and Furnaces 


Gas Journal 
General Electric Review 
Genie Civil 


Heating and Ventilating 
Helvetica Chimica Acta 


Instruments 

Iron and Steel of Canada 

Journal of the American Institute of Elec- 
trical Engineers 

Journal of the Chemical Society of London 

Journal of the College of Engineering [Im- 
perial University of Tokyo} 

Journal of the College of Science [Imperial 
University of Tokyo} 

Journal of Engineering Education 

Journal of the Optical Society of America 

Journal de physique et la radium 

Journal of Geology 

Journal fiir Chemie 

Journal of the Royal Microscopical Society 

Journal of the Royal Statistical Society 

Journal of the Society of Automotive En- 
gineers 

Keramische Rundschau 

Kolloid Zeitschrift 

Kolloidchemische Beihefte 


Metall und Erz 


Plastics 

Proceedings of the American Academy of 
Science 

Proceedings of the Institute of Mechanical 
Engineers [ 

Proceedings 


Proceedings of the Royal Society of Edin- 


burgh 
Proceedings of the Royal Society of London 
Product Finishing 
Pulp and Paper Magazine of Canada 


Reagent News 

Revue _ générale des Sciences Pures et 
Appliquées 

Revue universelle des Mines 


Science _ 
Sendai University Science Reports 
Soil Research 

Southern Architect and Building News 
Stavivo 

Steel 


Transactions of the American Electro- 
chemical Society 

Transactions of the Czechoslovakian Ce- 
ramic Society 

Transactions of the Kentucky Academy of 


Science 


Ukrainian Chemical Journal 
Ukrainian Silicates 
U. S. Sept. of Agricuiture Bulletins 


Vancoram Review 


Zeitschrift fiir angewandte Chemie _ 

Zeitschrift der Deutschen 
Gesellschaft 

Zeitschrift Elektrochetie 

Zeitschrift Instrumentkunde 

Zeitschrift Metallkunde 

Zeitschrift fiir Physik 

Zeitschrift fiir physikalische Chemie 

Zeitschrift fiir Praktischen Geologie 

Zeitschrift des Vereines deutscher In- 
genieure 
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Chemische Zentralblatt Mining Congress Journal 
Chemist-Analyst 
CoalAge Naturwissenschaften 
Oesterreichische Chemiker-Zeitung 
Pencil Points 
Physikalische Berichte 
i. j 
Electrical World 
Electrician 
: Engineering Abstracts London 
Proceedings of the Royal Academy of 
Kunstoffe 
Kunstseide 
Mikrochemie 
Mineral Industry 


AMERICAN CERAMIC SOCIETY 


Keep PITTSBURGH IN MiNnb! 


AMERICAN CERAMIC SOCIETY 
and Related Organizations 


WILL MEET HERE 
FEBRUARY 12th to 17th, 1933 


Barada aaw 


HOTEL WILLIAM PENN 
CONVENTION HEADQUARTERS 


Room Rates $3.50 Per Day and Up 


(When writing to advertisers, please mention the JOURNAL) 
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Cera 

Drakenfeld & Co., B. 

Salt Mie, Co. 
v 
Roessler & Hassiacher Chemical Co. 


Oxide (Fused) 
The Exolon Co. 


Alundum (Refractory Products) 
Norton Co. 
Ammonium Bifluoride 
Hommel, O., Co. 
The Roessler & Hasslacher Chemical Co. 


Ammonium Carbonate 
Ceramic Color & Chemical Mfg. Co. 


Hommel, O., Co. 
The Roessler & Hasslacher Chemical Co. 


Antimony Oxide 
Ceramic Color & Co. 
Drakenfeld & Co., B. 

Hommel, O., Co. 
The Roessler & Hasslacher Chemical Co. 


B 
Ball Millis 
Hardinge Co., Inc. 
Hommel, O., Co. 
McDanel Refractory Porcelain Co. 
Ball 
Color & Bo Mfg. Co. 
Hardinge Inc. 
Hommel, O., 


Barium Carbonate 
Coramie Color & Mig. Co. 
& B. 


Hommel, O., 


Hommel, O., Co. 


Carborundum Co. (“Carbofraz Alozite’’) 
Norton Co. Crystolon) 


Bitstone 
Potters Supply Co. 


Blocks (Refractory) 
Carborundum Co 
Norton Co 

Borax 

American Potash & Chemical Co. 
enfeld & Co., B. F. 

Hommel, O., Co. 


Pacific Coast Borax Co. 
The Roessler & Hasslacher Chemical Co. 


Borax Glass 
Pacific Coast Borax Co. 


Boric Acid (Anhydrous) 

Hommel, O., Co. 
Pacific Coast Borax Co. 

Boric Acid ( Granular, or Powder) 
American & Chemical Co. 
Drakenfeld & Co., B. F. 
Hommel, O., Co. 
Pacific Coast Borax Co. 

The Roessler & Hasslacher Chemica! Co. 


Hardinge Co., Inc. 

Bricks (Refractory) 
Carborundum arbofrax 


Burners (Natural Gas) 
Swindell-Dressier Corp. 


Cc 


Carbofrax 
— 


Carbolon (Refractory Products) 
The Exolon Co. 


Calor & Chemical Mtg. Co. 


Ths & Chemical Co. 
Seta 
Bile. Co. 


Ceramic Color & 
Mfg. Co. 
The Roessler & Hasslacher Chemica! Co. 


Roessler & 
Titanium Alloy Mfg. Co. 


Plant 
Swindell-Dressler Corp. 


Paper Makers Importing Co. 


(When writing to advertisers, please mention the JOURNAL) 


Abrasives (Alundum-Crystolon) 
Norton Co, 
Aloxite (Refractory Products) 
Carborundum Co. 
Alumina (Hydrate and Calcined) ’ 
ra Cements 
Carborundum Co. 
e Ceramic Chemicals 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld & Co., B. F. 
Hommel, O., Co. 
Metal & Thermit Corp. 
Bee, 
Chromium Oxide 
: Ceramic Color & Chemical Mfg. Co. 
Barytes Drakenfeld & Co., B. F. 
Pt Hommel, O., Co. 
The Roessler & Hasslacher Chemica! Co. 
Ceramic Color & Chemical Mfg. Co. 
Hammill & Gillespie, Inc. ‘ 
| 9. Ca 
Kentucky-Tennessee Clay Co. 
Pep Make Co. 
per ers Im 
Potters Supply Co. 
Spinks Clay Co., H. C. ‘ 
The & Hasslacher Chemical Co. 
Clay (China) 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld & Co., B. F. 
Edgar Brothers Co. 
Hammill & Gillespie, Inc. 


AMERICAN CERAMIC SOCIETY 


Are 
Your 
Back 
Volumes 
Complete? 


We can supply you with all 
back Volumes of the Trans- 
actions and Journal of the 
American Ceramic Society at 
the following costs: 


Transactions 


Published from 1899 to 1918. 
Cost is $10.00 per Volume. 
Volume 19 is out of print. 


Journal 


Vols. 1, 2, 3 (1918, 1919, 1920) 
@ $6.00 per volume 

Vols. 4, 5, 6 (1921, 1922, 1923) 
@ $8.00 per volume 


Vols. 7, 8, 9, 10, 11, 12, 13 
(1924, 1925, 1926, 1927, 1928, 
1929, 1930) @ $12.00 per vol- 
ume 

Vols. 14, 15 (1931, 1932) @ 
$15.00 per volume. 


Note: There is a 20% dis- 
count to members on back 
issues of the Journal. 


Write to 


American Ceramic Society 


2525 N. High St., 
Columbus, Ohio 


MEET the 


Specifications 


with P. Q. 


SILICATES 


SODA 


| SILICATE OF SODA is one 
of your raw materials, relieve 
your laboratory of analytical work 
and your production department 
of expensive delays. Specify P. Q. 
Silicates of Soda. They are tested 
and checked from raw materials 
to finished products, and are re- 
liably uniform. 
Send for literature on uses in the 
Ceramic Industry. The use of 
silicate solutions either directly 
in the ware or as an accessory 


material in repairing kilns and . 


saggers covers almost the whole 
range of clay products. 


PHILADELPHIA 


QUARTZ COMPANY 
121 S. Third St., Philadelphia 


Chicago Office: 205 W. Wacker Drive 
Eight Plants. Distributors im 66 Cities 


(When writing to advertisers, please mention the JOURNAL) 
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Color & Chemical Mig. Co. 


Kentucky Team — Clay Co. 
Old Hickory Clay 
Spinks Clay Co, H. Cc. 


Ceramic — Chemical Mfg. Co. 

Edgar Brothers Co. 

Hommel, O., Co. 

Kentucky: Tennessee Co. 

Metal & ~ 

Paper Makers I 

The Roessier & Hasslacher “Chemical Co. 
Clay (Fire) 

Edgar 

ers 

Potters Supply Co. be 

Clay (German Vallendar) 
‘erro Enamel! Corp. 

The ibe Roessler & Hasslacher Chemical Co. 
Clay Miners 
Edgar Brothers Co. 
Clay Co. 
Old Hickory Clay Co. 


Cay Coc 


on Sid tickory Clay Co. 
Spinks Clay Co., H. C. 


Clay 


Clay Co. 
Old Hickory Clay Co. 


Clay (Wall Tile) 
Kentucky-Tennessee Clay Co. 
Old Clay Co. 


Hickory y 
Spinks Clay Co., H. C. 


Ferro 
Cobalt 
mic & Chemical Mfg. Co. 
Drakenfeld & Co., B. F. 
Hommel, O., 
& Hasslacher Chemical Co. 
Colors 


Hammill & 

m ne. 
Hommel, O., 
The Reemier & Hasslacher Chemical Co. 


o., 
Hasslacher Chemical Co. 
Corp. 
, Inc. 
E 


Electrical Porcelain 
Old Hickory Clay Co. 
Paper Makers Importing Co. 


( ete) 
Products Co. 


Enamel & Mfg. Co. 


Enameling Furnaces 
Carborundum Co. (Carboradiant) 
itreous Enamel Product Co. 


Co. 
Porcelain Enamel & Mfg. Co. 
Enameling Iron (Sh 
American Co. 


Enameling Muffies 
Carborundum Co. (Carbofraz) 
Norton Co. (Alundum) 


(Practical Service) 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous Enamel uct Co. 
Ferro Enamel! Corp. 
Porcelain Enamel & Mfg. Co. 


Enamels 
Ceramic Color & Chemical Mfg. Co. 
Hommel, O., Co. 
Metal & Thermit Corp. 
The Roessler & Hasslacher Chemical Co. 


(When writing to advertisers, please mention the JOURNAL). 


wall Stone 
Cornwall Stone ) 
The Chemical! Co. 
me 
Crucibles (Filter, Melting, Ignition) ’ 
Norton Co. 
Potters Supply Co. 
O., Co. 
Crystolon (Refractory Products) 
Norton Co, 
D 
Decorating 
& Chemical Mfg. Co. 
Drakenfeld & Co., B. F. 
ers Importing 
& 
; Clay Tests " ‘erro Enamel Corp. 
Swindell-Deessler Corp. Porcelain 
(Wad) 
= 
| 
> 2Ta mic O1oT emica. 
Drakenfeld & Co., B. F. 
The Roessler & Hasslacher Chemical Co. 
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1918 - Kentucky Ball and Sagger Clays - 1932 


dependable in color and shrinka: rkably clean, fine working properties, 
pe drying qualities. High-fired auth loss, color: cream 
white, low shrinkage and water of plasticity, vitrify 8 to 9 cones. 
Sasger Ball A of hi 4600 Ib. fired cone 9, water of 
acting 9% in University lebore- 
either | ‘ated el 
OLD HICKORY CLAY CO. 
Mines: Hickory, Kentucky Office: Paducah, Kentucky 
LCR. R. Co. Largest independent mine in the district. 


Up-To-The Minute Information 


To find the best articles upon financial, techni chemical, or 
conmalt the IND IAL ARTS INDEX your 
nearest Public, or College library. 
It is a monthly subject index to the contents of more than 200 im t 
riodicals includi ng JOURNAL OF AMERICAN CEI CERAMIC IETY. 
ious bound cual ulated volumes index the contents of principal business 
The library will probably have magazines wish, new or 
Periodicals Department 


THE H. W. WILSON COMPANY 
950-972 University A Ave. = New York Citv 


THE ANNUAL TABLES OF CONSTANTS (A.T. C.) 


AND NUMERICAL DATA 


Chemical, Physical, Biological and Technological 
collect, classify and publish since 1910 everything in Pure and Applied 
Natural Sciences liable of being expressed by a number. 


the A.T.C: complete and 
since 


continue the International Critical Tables (1. C. T.) 


tr A.T. C.. are absolutely necessary to all scientists. 


the only one complete documentation—the most imexpensive—the easiest to consult 


owing to an Index systematically arranged which enables one to locate af once the data required. 
For any information—any specimen—any volume on free examination 
Apply immediately to 


Canada and U.S. A. Other countries 

The McGraw-Hill Book Company, Inc. M. C. MARIE 
Seventh Avenue 9%, rue Bagneux 

New York, U.S. A. Paris VI° France 


Volumes published: V—1910-1922 (5382 and Index 
& VII—1923-1926 (3571 


S, of the sections f charge: 

Magurtim, Radioactivity Cry callography, Mineralogy — 
—Engineering and Metallurgy—Colloids—Wireless—Photography—Geoph 

Combustible gaseous mixtures, Powders and Explosives. 


English and French. 


(When writing to advertisers, please mention the JOURNAL) 
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Ceramic Color & Chemical Co 
Cc Vitreous Enamel uct 
Ferro Enamel 


Service 
Swindell-Dressier Corp. 


Vitreous Enamel Product Co. 


Ferro Enamel . 

Porcelain Enamel & Mfg. Co. 
Exolon (R Products) 

The Exolon 


F 


Feeders (Constant Weighing) 
Hardinge Co., Inc. 


F 
Color & Chemical Mfg. Co. 


Hardinge Inc. 
Hommel, O., 


Cotes & Co, 
Ferro Enamel 
Porcelain 


Portelain 


Gold 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld & Co., B. F. 


Hommel, O., 
The Roessler & Hasslacher Chemical Co. 


Wheels 
Norton Co. (Alundum Crystolon) 


H 


Hearths 


(Carbofras treating) 
t 
Norton Co. (Crystolon) 


Ceramic Color & Mfg. Co. 

Hommel, 

The & H:aslecher Chemical Co. 


Swindell-Dressier Corp. 


Kilns (China, 
Drakenfeld & Co., PF. 
Hommel, O., Co. 


Kilns (Electric) 
Swindell-Dressier Corp. 


Hommel, O., Co. 
Pennsylvania Salt Mfg. Co. 
The Roessler & Hasslacher Chemical Co. 


L 
Leeds (High Aluminous 


(When writing to advertisers,” please mention the JOURNAL) 


Enamels (Porcelain) 
| 
i 
Hearths (High Aluminous 
Carbide) 
Carborundum Co. 
- The Roessler & Hasslacher Chemical Co. e 
Iron 
Fire Brick American Rolling Mill Co. 
Carborundum Co. 
Norton Co. : ‘ 
Flint K 
: The Roessier & Hasslacher Chemical Co. 
Flint Pebbles 
Floors (Non-Slip) Kilns 
Hessen Oo. 
Carborundum Co. (Carboradiani) 
Chicago Vitreous Enamel! Product Co. 
Ferro Enamel Corp. Kryolith 
Porcelain Enamel & Mfg. Co. 
Swindell-Dressler Corp. 
Glaze and Body Spar 
Ceramic Color & Chemical Mfg. Co. rically ' é 
Hommel, O., Co. 
The Roessler & Hasslacher Chemical Co. arbide) 
Carborundum Co. 
Glazes and Enamels ; 
Ceramic Color & Chemical Mfg. Co. Linings (Furnace Refractory, Block Refrac- 
Chicago Vitreous Enamel Product Co. tory Plate, Brick and Tile) } 
Drakenfeld & Co., B. F. Carborundum Co. 
Ferro Enamel Corp. Norton Co. , 
— Color & Chemical Mfg. Co. Magnesia (Sintered, Calcined 
; Hommel, O., Co. The Exolon Co. . 
The Roessler & Hasslacher Chemical Co. Norton Co. : 
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Swindell- Dressler Corp. 


ent (Porcelain Enameling) 
as Vitreous Enamel Product Co. 


Ferro Enamel 
Porcelain Enamel & Mfg. Co. 

Exolon Products) 
The Exolon 


F 


Feeders (Constant Weighing 
4 


pais Color & Chemical Mfg. Co. 
Hommel, O., Co. 
The Roessler & Hasslacher Chemica! Co. 


Floors (Non-Slip 
Notes Go 


Carborundum Co. (Carboradiani) - 

Chicago Vitreous Enamel Product Co. 

Ferro Enamel Corp. 

Porcelain Enamel & Mfg. Co. 
Dressler Corp. 


Swindell- 
Glaze and Body Spar 
Ceramic Color & Chemical Mfg. Co. 


Hommel, 
The Roessler & Hasslacher Chemical Co. 


Glazes and Enamels 
Ceramic Color & Chemical Mfg. Co. 
Chicago Vitreous —— Product Co. 
Drakenfeld & Co., 
Ferro Enamel! 


Hommel, O., Co. , 

Potcelain Enamel & Mfg. Co. 

The Roessler & Hasslacher Chemical Co. 
Glaze Spar 


Ceramic Color & Chemical Mfg. Co. 


Hommel, O., 
The Roessler & Hasslacher Chemical Co. 
(When writing to advertisers,” please mention the JOURNAL). 


Gold 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld & Co., B. F. 

The Roessler & Hasslacher Chemical Co. 


Wheels 
Norton Co, (Alundum Crystolon) 


H 


Co. 
(Carbofraz heat treating) 
Norton Co. (Crystolon) 


Hearths Aluminous Electrically 
ered Aluminum 03 Silicon 
Carbide) 

Carborundum Co. 

Norton Co. 

American Rolling Mill Co. 

Ceramic Color & Chemical Mfg. Co. 

Brothers Co. 

Hommel, O., Co. 

The R & Hasslacher Chemical Co 
Kilns 


Drakenteid & Coy 


Kilns (Electric) 
Swindell-Dressler Corp. 


Hommel, O., Co. 
Pen nsylvania Salt Mfg. Co. 
The Roessler & Hasslacher Chemical Co, 


Enamels (Porcelain) 
‘ Ceramic Color & Chemical Mfg. Co ' 
Vitreous Enamel Product Co, | 
Ferro Enamel Corp. 
Metal & Thermit 
| 
|_| 
Hearths 
Fire Brick 
Carborundum Co. 
Norton Co. 
Flint 
The Roessler & Hasslacher Chemical Co. 
‘erro Enamel Corp. 
Hardinge Co., Inc. 
Hommel, O., Co. 
Swindell-Dressier Corp. 
Frit 
Ferro Enamel 
Porcelain Enamel & Mfg. Co. 
Kryolith 
L 
Leeds (High Aluminous » Electricall 
Carbide) ‘ 
Carborundum Co. 
Linings (Furnace Refractory, Block Refrac- 
tory Plate, Brick and Tile) 
Carborundum Co. 
Norton Co. 
M 
Magnesia (Sintered, Calcined) 
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Ceramic Color & Chemical Mfg. Co. 
Drakenfeld & Co., B. F. 

Hommel, O., Co. 

The Roessler & Hasslacher Chemical Co. 


mic Color & 
Drakenfeld & Co., B. 


Hommel, O. Co. 

The Roessler & Hasslacher Chemical Co. 
Metals (Porcelain 

American Rolling Mill Co. 
Minerals 

& Chemical Mfg. Co. 

Drakenfeld & Co., B. F. 

Hommel, O., Co. 

The Roessler & Hasslacher Chemical Co. 
Muffies (Furnace) 

Ferro Enamel 

Co Carbofraz) 

Norton Co. 

ficial) 

The Exolon Co. 
Muriatic Acid 

Pennsylvania Salt Mfg. Co. 

N 
Nitrates ( 
Gerainie Color Ch & Mfg. Co. 

o., 

Fan & Co. 
Opacifiers 


Ceramic Color & Chemical Mfg. Co. 
Hommel, O., Co. 
Metal & Thermit Corp. 


The Roessler & Chemical Co. 
Titanium Alloy Mfg. Co. 


Salt Mfg. “Co. 
oessler asslacher Chemical Co. 
Titasians Alloy Mfg. Co. 


Potters Supply Co. 


(When writing to cdvertisers, please mention the JOURNAL) 


Porcelain Enameling Service (Practical 
Ceramic Color & Chemical Mfg. é 
Chicago Vitreous Enamel! Product Co. ’ 
Ferro Enamel 


Carborundum Co. 
Norton Co. 
Potters Supply Co. 
Selenite sf Sodium 
Drakenfeld & Co., B. F. 
Hommel, O., 
eld & Co., B. F. 
Hommel, O., Co. 
The R: & Hasslacher Chemical Co. 
Sheets 
American Rolling Mill Co. 
Silica (Fused) 
The Exolon Co. 
Silicate of Soda 


Carbide 
The Exolon Co. 
Norton Co. 


Magnesite 
po Porcelain Enamel & Mfg. Co. 
ese Porcelain Enamels 
Chicago Vitreous Enamel Product Co. 
Ferro Enamel 
Porcelain Enamel & Mfg. Co. 
Pot Furnaces 
Swindell-Dressler Corp. 
Potash (Carbonate) 
Ceramic Color & Chemical Mfg. Co. 
Hommel, O., Co. 
The Roessler & Hasslacher Chemical Co. 
Potassium Bifiuoride 
Hommel, O., Co. 
: Pulverizing Mills 
Hardinge Co., Inc. 
 Hemmel, O., Co. 
Pyrometer Tubes (Refractory and Hard 
Porcelain) 
MecDanel Refractory Porcelain Co. 
Refractories 
Carborundum Co. 
Norton Co. 
The Co. 
Norton Co, 
Rutile 
: Ceramic Color & Chemical Mfg. Co. 
The Roessler & Hasslacher Chemica! Co. 
Titanium Alloy Mfg. Co. , 
ere 
Oxides 
Ceramic Color & Chemical Mfg. Co. 
Drakenfeld & Co., B. F. 
Ferro Enamel Corp. 
Hommel, O., Co. 
P 
Pebble Mills 
Hardinge Co., Inc. 
Hommel, O., Co. 
Pins Ceramic Color & Chemical Mfg. Co. 
Pan 
Swindell: Dressler Corp. 
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HANDY 
HANDBOOK 


Letter and Graphical and Abbreviations 
for Text Books and Technica! Publications 
at for Mechanics, Structural 
and Testing Materials (Z10a-1932) 
Symbols for Hydraulics (Z10b-1929) 
Symbols for Heat and Thermodynamics ‘ 
(Z10c-1931) 
Symbols for Photometry and Illumination 
(Z10d-1930) 
Aeronautical Symbols (Z10e-1930) 
Mathematical Symbols (Z10f-1928) 
Symbols for Electrical Quantities (Z10g1-1929) 
Orpnica! Symbols for Electric Power and 
i (Zi0g2-) 
Graphical Symbols for Radio (Z10g3-) 
; Graphical fapben for Electrical Traction in- 
cluding Railway (Z10g5-) 
CAN bols for Tel and T 
STANDARDS 
7 velog Electrical Equipment of Buildings 
1984) 
procedure of Abbreviations for Scientific and Engineering 
AMERICAN 


§6Price for the sbove set of Standards $3.00, 
ASSOCIATIO binder $4.75 = 


FOR SALE—NEW AND USED INSTRUMENTS—ALL AS GOOD AS NEW 


15 Draft Jno, - new, reading to one-thousandths of an inch water 
Sales Price, $125.00, will sell for $35.00 each. 


+ adicating Pyrometers, new, Fahrenheit Scale. Sales Price, 
$75.00, will sell for $18.00 each. 
3 Recording Pyrometers, Fahrenheit Scale. Sales Price, 


$200.00, will sell for $48 $45.00 0 cach. 
4 Kaizer & Schmidt Galvanometer, and a Galvanom- 


eters, used, will sell for $10.00 each. 


Anyone interested in these instruments, please communicate with 
R. L. FRINK, P. O. Box 334, Columbus, Ohio 


(When writing to advertisers, please méntion the JOURNAL) 
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Silicon Carbide Firesand Tile ) 
The Exolon Co. um Co. (Carbofraz) 
Norton ‘ 
Sillimanite ( ) 
erro 
Slabs (Furnace) a Paper Makers Importing Co. 
Norton Co. Time Controller for Tunnel Kiln { 
Smelters Swindell-Dressier Corp. 
wre Benes! Core. Col Chemical 
Porcelain Enamel Mfg. Co. 
sot 
Chamient Co. The Roessler & Hasslacher Chemica! Co 
The R & Hasslacher Chemical Co. 
Ceramic Color & Chemical Mfg. Co. 
ommei, O., 
Metal & Thermit Corp. Titanium Alloy Mfg. Co. 
The R & Hassiacher Chemical Co. Titanium Oxide 
Sodi Fiuorid The Roessier & Hasslacher Chemica! Co. 
Hommel, O., Co. Tubes 
The Roessler & Hasslacher Chemical Co. McDanel Porcelain Co. 
s Norton Co. 
Cotes & Big. Co. Tubes (Pyrometer) 
The & Hasslacher Chemical Co. Co. 
Potters Supply Co. Ww 
Stilts Wet Enamel 
Potters Supply Co. Ceramic Color & Chemical Mfg. Co. 
Sulphuric erro Enamel 
Drakenfeld & Co., B. F. 
Mig. Co. Enamel & Mfg. Co. 
Drakenfeld & Co., B. F. 
T The Roessier & Hasslacher Chemical Co. 
& Gillespie, Inc. Z 
Hommel, O., Co. 
The Roessler & Hasslacher Chemica! Co. Zirconia 
Tanks (Pickle) 
Ferro Enamel Corp. Titanium Alloy Mfg. Co. 


Mr. Ceramist—_ 
The Clay 


The Facilities 
We have The 


H. C. SPINKS CLAY Co. 
Newport, Ky. 
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AUTOMOBILE MANIFOLDS 
BARBERS’ SUPPLIES 
SANITARY WARE 
REFLECTORS 
TABLE TOPS 


PORCELAIN 
ENAMEL 
& MFG. CO. 


Eastern and Pemco Aves. 


BALTIMORE - MARYLAND 
U-S-A- 


Since 1848 
Importers of 


ENGLISH CHINA CLAYS 
ENGLISH BALL CLAYS 
CORNWALL STONE 
TALC (STEATITE) 


Dependable Qualities of 
Ceramic Materials for 
all Branches of the 


Industry 


HAMMILL & GILLESPIE, INC. 
225 Broadway 
New York 


Service? 
We Give It 


We Manufacture— 


Crucibles 
Tile for Decorating Kilns 


We Sell— 


Ball Clay 

Sagger Clay 

Wad Clay 

Ground Fire Clay 
Bitstone 

Fire Brick 

Imported Paris White 


THE POTTERS SUPPLY COMPANY 
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| PEMCO | 
For: PORCE la 
/ 
REFRIGERATORS 
é RADIO RESISTORS 
BUTCHERS’ FIXTURES 
STOVES-Gas, Electric, Coal 4 
WASHING MACHINE TUBS ral 
¢ WALL AND ROOFING TLE 
: 
S 
NOVELTIES ‘ 
NSU LT SIGNS 
Pj 
Stilts 
Thimbles 
Spurs 
Saggers 
EAST LIVERPOOL, OHIO 


JOURNAL OF THE 


PROFESSIONAL DIRECTORY 


THE SHARP-SCHURTZ CO. 
Chemists for the Ceramic Industry 


Emerson P. Poste 
Consulting Chemical Engineer 


We have fully equipped laboratories at Analyses: Ceramic Raw Materials and 
. , Ohio, U. S. A, ucts, Fuels, Iron and Steel, etc. 
Special Investigations: Physical and 
ical Tests on Enamel, etc. 


Established 1836 Box 51, North Chattanooga, Tenn. 
TH, GARRETT & BLAIR 
Analytical & Consulting 
CHEMISTS German Consulting Service 
Dr. Hans Navratiel 
eldspar Sand, Colors Two years’ experience in U. S. 
404-406 LOCUST STREET us- 


PHILADELPHIA, PA. 


The oldest commercial laboratory in America 


Berlin-Charlottenburg, Fritschestr. 41. 


Dr. Willi M. Cohn 
Physical Research and Consulting Work 


Modern physics will solve many of 
your problems. Let me help you. 


168 Lexington Ave., 
Cambridge, Mass. 


CLASSIFIED ADVERTISING 


TABLE-GLASS WORKS. A well-known able qiase works at Namur, 
works, to ea ion, or to be absorbed by an American com 
fi i Address Box 138-E, American Ceramic Society, 2525 N. 


jum, wishes to sell its 
y for the same or another 
h St., Columbus, Ohio. 


POSITION WANTED—Technical school graduate, age twenty-nine, married. Available manufac- 
turer desiring plant executive or technical man. Varied experience with large comprar. glaze, body 
development, all types firing, tunnel, periodic kilns; also plant management. Outside business study. 
Now employed. —— no object. Best reasons desiring change. Address Box 139-E, American 
Ceramic Society, 2525 N. High St., Columbus, Ohio. ; 


Pyrometer Tubes—Protection Tubes—Combustion Tubes 
McDanel Refractory Porcelain Company 
Beaver Falls, Pennsylvania 


UNUSUAL - SHAPES - OUR - SPECIALTY 
(When writing to advertisers, please mention the JOURNAL) 
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Refractory Materials 
Products of the Electric Furnace 


SILICON CARBIDE 
SILICON CARBIDE FIRESAND 
ARTIFICIAL MULLITE 
FUSED ALUMINUM OXIDE 
FUSED MAGNESITE 


Furnished in raw material form, ground 
to meet specifications. | 


Our Research with fully equipped 
laboratories is always at your service. 


WRITE US ABOUT YOUR PROBLEMS 


THE EXOLON COMPANY 


1914 
Electric Furnace Plant { THOROLD, ONTARIO 


Finishing } BL ASDELL. N. Y. 


(When writing to advertisers, please mention the JOURNAL) 
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We have 
ow pertected- 


data on this system—blue 
prints, etc.—on application. 


THE CARBORUNDUM COMPANY 


(REFRACTORY DIVISION), PERTH AMBOY, N. J. 


District Saces Brawcwes: CHICAGO, CLE DETROIT, PHILADELPHIA, PITTSBURGH 


HARRISON & COMPANY, SALT LAKE CITY, UTAH DENVER FIRECLAY CO., EL PASO, TEXAS 
CHRISTY FIREBRICK COMPANY, ST. LOUIS, KANSAS CITY, NEW ORLEANS, HOUSTON 
PACIFIC ABRASIVE SUPPLY CO., LOS ANGELES, SAN FRANCISCO, SEATTLE 
WILLIAMS AND WILSON, LTD., MONTREAL - TORONTO, CANADA 


TAND CARBOFRAX ARE REGISTERED TRADE MARKS OF THE CARBORUNDUM company) 
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the application of 


CARBORADIANT 


Combustion Chambers 
to Round 


Kilns 


F.. sometime past ““Car- 
boradiant” Combustion 


And now a perfected 
method has been devel- 
oped for using this ad- 
vanced system of firing in 
round kilns, where glazed 
ceramic products are 
fired. 


The Advantages — 
The Results— 


—The conventional fireclay 
muffle is eliminated. 
—The products of combustion 
are brought into direct contact with the ware without any harmful effects 
on the glazes. 
—Conversion of existing kilns is made possible without excessive first cost. 
—Actual installations have resulted in 


Combustion Chambers are constructed of 
“Carbofrax,”” the Carborundum Brand Silicon Carbide Refrac- 
tory. They eliminate the necessity of using a muffie in firing 
many types of ceramic products. Combustion of oil or gas takes 
place in the chamber proper. The completely burned gases are 
then admitted to the kiln. Fuel costs are lowered and kiln tem- 
peratures and atmosphere are easily controlled. 


(When writing to advertisers, please mention the JOURNAL) 
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successfully used in rec- Prt 
tangular kilns. i 
—28% reduction in fuel costs. ee 
—25% increase in production. 
—48% decrease in kiln maintenance charges. ire 
—Greatly improved quality of ware. he 
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The 


DRESSLER TUNNEL KILN 


is being used for 


Saggerless Setting 
in all types of Ceramic Work. 


SWINDELL-ORESSLER CORPORATION 
Pittsburgh, Pa. 


| BORAX 90140, 100% Pe BORIC ACID 
Select the Brand which has back of it years of success/ul use 
by experienced Ceramists 


Pacific Coast Borax Co., New York 


ENAMEL, GLASS & POTTERY 


CADMIUM SULPHIDE 
GREEN CHROMIUM OXIDE 


BLACK OXIDE OF COPPER | 
METALLIC OXIDES | ik 
CHEMICALS 


CERAMIC COLOR & CHEMICAL| 
MANUFACTURING CO. 
NEW BRIGHTON, PA., U. S. A. 


(When writing to advertisers, please mention the JOURNAL) 


| TRADE MARK 


CHEMICALLY 


A Patented Devclopment of the 
UNITED FELDSPAR CORPORATION 


for ENAMEL, POTTERY and GLASS 


U.S. Patent Assued April 19, 1932 


| SMe feldspar produced under this patent is a scientifically 


proportioned and cheniically controlled feldspar. This 


means that the ceremic maiufacturer is assured of a dependable 


supply of uniform feldspar whose ingredients are proportioned 
#o mect his exact requirements. li means feldspar as specified. 
For every feldspar user, CHEMITROLD feldspar means a new 
freedom from losses duc -to improperly proportioned flux... 
and homogencity in the mit, 


A CERTIFICATE a every shipment of CHEMI- 


feldspars. This your assurance and unconditional 


guarantce that the shipment meets all requirements of Commer- 
cial Standard C. S. 23-30, issted by the Eureau of Standards— 


and your individual specifications as well. 


“THE ROESSLER & HASSLACHER CHEMICAL CO. 
INCORPORATED 


‘Empire State Building; 950 Fifth Ave. New. York, N.Y. 
Sole Selling Agent for tre UNITED FELDSPAR CORPORATION 


i 
4 
Res. U.S. Pat OF. ‘ee 
a 
4 


For a brilliant, 
rich, white glaze 


use 
OXAIDE 


of brilliant, 
rich, pure white, free from specks and 
 discolorations, are invariably the rule 
whenever M and T Tin Oxide is 
And that is why the exclusive use of 
M and T Tin Oxide is a rule in 
hundreds of plants, including many of 
largest in the country. 


Metal & Thermit Ca poration 


CERAMIC DEPARTMENT 


HOMER F. STALEY MANAGER 
DANIELSON DIRECTOR OF RESEARCH 


120 BROADWAY, NEW YORK CITY 


| 
‘ 
4, 


